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NOTES AND COMMENTS. 


Vox Poputi. 


HATEVER Mr. Arthur J. Balfour says is interesting, whether 
one agrees with it or not, and most people will therefore have 
read the remarks that he made when he took the chair at a recent 
lecture by Professor J. Shield Nicholson. One of Mr. Balfour's 
points was the necessity for a separation between science and popular 
opinion. Questions of science cannot be decided by universal suf- 
frage. Science must be allowed free play and room for growth 
altogether outside the influence of popular forces. Science must be 
kept from the vulgar, and the vulgar must be kept from science. 
Looking at things, as is his wont, through the clear and rarefied 
air of philosophy, Mr. Balfour could not fail to apprehend the essential 
distinction that must always exist between the intellectuality of 
scientific investigation and the sentiment of popular feeling ; he could 
not fail to discriminate between the attitude of mind that pursues 
knowledge for its own sake, sacrificing the most cherished convictions 
of the multitude on the altar of a severe truth, and that very opposite 
spirit which views all things through the distorting glasses of utili- 
tarianism, seeking always for some advantage either in this world or in 
that which is tocome. Now these two modes of approaching Nature 
are so distinct that it is quite impossible to unite them. Each is 
bound to live and move independent of the other. So far, then, as 
Science is concerned, we do not think that the public will ever spoil 
her investigations. Mr. Balfour’s warning is therefore not required. 
When, however, we look at things from a somewhat more 
practical standpoint, we shall discover many advantages that may 
accrue to both parties from the promotion of a closer alliance between 
the two than Mr. Balfour seems to favour. Not merely need we 
have no fear of injuring Science, but we may even gain for her some 
additional powers. Scientific men have, or ought to have, a wise 


diffidence in the stability of their own theories; perceiving how far 
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the unknown still exceeds the known, they would be the last to rashly 
alter their conduct in obedience to each variation of belief that 
appears to be necessitated by each fresh discovery. But they are 
unable, even if they wished, to keep the new discoveries and the new 
theories from affecting the larger public. Here a danger lies. This 
public, vaguely expectant of some message or some new rule of 
conduct, eagerly grasps at such fragments of scientific theory as are 
conveyed to it in the diluted form of books like “‘ The Ascent of 
Man.” Then, of a sudden, the vessel of science tacks, and the public, 
seeing itself left behind, cries out that it is deceived and turns its 
former praise into ridicule or contempt. Our hope of progress 
then would seem to lie, not in refusing the laity such crumbs of 
scientific fact as they may have a fancy for, but in giving them to 
understand what is the true scientific spirit. 

Often enough in these pages we have dwelt upon the aid that can 
be given to science, not merely by the scientific amateur, but by every 
member of the public. Intimate relations are bound to exist between 
the two sides, and instead of withdrawing ourselves into some 
cloistered calm, we desire to promote those relations that they may 
enter the phase of a cordial and intelligent affection. Still a warning 
is needed. It is by no means desirable that those without a proper 
training should attempt to engage in the more technical branches of 
scientific work. No one has any objection to people amusing them- 
selves with music or painting, but we do not wish to have our ear 
distracted by immovable piano-organs or our eye affronted by glaring 
crudities of advertisement. So with scientific work. There is too 
much done by well-meaning people that has merely to be undone by 
the despairing specialist. What we must aim at is to direct the 
praiseworthy energy of these good folk into channels of more service 
to us and of no less profit to themselves. 


Tue British ASSOCIATION. 


In extending the brotherhood of Science, not merely among the 
workers themselves, but also, as just intimated, with the world at 
large, one of the more important instruments is the British Associa- 
tion. For this Association, unlike some others which have been 
founded in imitation of it, has never forgotten that one of its chief 
aims is to introduce the facts and principles of Science to those who 
would otherwise pass them by as belonging to a sphere other than 
their own. And this idea is really the explanation of much that some 
of the more ascetic enthusiasts occasionally object to in the working 
of this organisation. . The popular lectures, the social gatherings, and 
even the picnics play their own good part in the production of a 
better understanding between the usually indifferent public and those 
whom they welcome as dreary pedants, but part from as good fellows 
like themselves. 
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At the least it is admitted, even by the grumblers among us, that 
this annual gathering extracts for Science an amount of nutriment in 
the shape of golden guineas not altogether to be despised. But what 
we would rather lay stress upon are such benefits as the fresh impetus 
given to scientific investigation in each place that is visited, the 
friendships that professional workers often form with local amateurs, 
and the general awakening of the public to the fact that, if on the one 
hand Science helps them, it is, on the other hand, well within their 
power to offer in return help in many ways previously unthought of. 
Looking at the matter from these two points of view, there are certain 
considerations that we may take this opportunity of bringing to the 
notice of our readers, many of whom will doubtless shortly be 
attending the meeting at Oxford. 

Firstly, as regards the matter brought to the notice of the 
Sections. It may not be too late to express a hope that contributors 
of papers to the forthcoming meeting will remember that there is a 
large body of members who expect entertainment other than the 
customary highly complicated paper dealing with minute details in 
an obscure corner of scientific work. Many people bring dry papers 
which would rapidly empty a learned society, and void them on a 
respectable hard-working audience which has come to hear some new 
thing that is addressed to their intelligence. The aspect of the 
audience, if it remain under such an infliction, is generally saint-like 
and resigned; in fact, a British Association audience is one of the 
very best in the world, and all rightly thinking and feeling people 
hate to see it tortured. One of the things most appreciated in the 
past was the formal discussion of some selected subject. This was 
brought into contempt, principally, if our memory serves, by a 
discussion on stays some years ago; and while it might be advisable 
to refrain from inviting a possible recurrence of such demoralisation, 
something ought to be found to take the place of the “ discussion.” 
The secretaries of Sections have an opportunity here of improving 
the meetings by bringing together the papers on allied subjects, 
having them read without comment at the time, and finishing up each 
group of papers with a general discussion of them. It would save 
time, give wider scope to discussion, and make things more interesting 
to the outsider and probably to the scientific Pharisee as well. A 
time limit should be fixed for each group of papers, and the discussion 
of them could be announced in the daily journal; thus members 
would learn not only where they were, but where they wished to be 
at given times. 

Turning now to the finance of the Association, we hope that 
someone will raise the question of the invested funds at the general 
committee. A representation as to this matter was recently made to 
the Council by a body of scientific men of exceptional weight, and it 
was pointed out that the invested funds greatly exceeded the necessary 
amount set aside against liabilities to life-members. It was asked 
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that the balance should be used in the lean years of the Association 
to supplement the grants-fund. The present position of affairs is 
unbusinesslike and deserves another description than “ cautious,” for 
which quality some praise it. Every penny, beyond the reserve 
fund to secure liability to life-members, should be spent. The Associa- 
tion has no authority to treasure it up for posterity; the money 
belongs to the contemporary members, who wish to see it put to 
useful work. 

Among those to whom we have previously alluded as perplexing 
Science with their unwelcome attentions, a foremost place must be 
assigned to the British Association ‘‘ crank,” that peculiar type which 
appears annually for one crowded week of glorious activity and 
hibernates—no man knows where. The delicate question of dealing 
with these dear people has always an importance at a great meeting, 
such as the Oxford one will be. Many things have been tried, 
closure, etc., etc.; but the most successful is an enterprising, courteous, 
spirited, and ingenious secretary attached to a Section for this special 
duty. The system has its drawbacks, since, in one instance of marked 
success, the zealous official in question had actually to flee from the 
vengeance that awaited him when his wiles were discovered, and he 
has not dared to show his face again at a British Association meeting. 
But the cranks come back. 


Tue MariNnE BioLocicaL ASSOCIATION. 


Amonc scientific institutions that justly seek for the aid which, 
as we have said, the public can so well bestow, must be mentioned 
the above Association, which has just distributed a letter signed by 
the President, Professor Lankester, and the Hon. Secretary, Mr. G. H. 
Fowler, accompanied by a brief biography of the Society. As is the 
case with most of our scientific societies, the Marine Biological As- 
sociation has not, by any means, too large an income for its needs. 
Considering that the Government recognises the importance of the 
investigations, carried out under the direction of the Council of the 
Society, in economic questions affecting our fisheries, by an annual 
grant of money, it is to be hoped that the public will individually 
reply to the appeal of the Association. The cost of membership is 
not large—one guinea per annum—and a considerable extension of 
the list of members would remove many restrictions to the usefulness 
of the laboratory. The researches carried out have resulted in a great 
deal of information with regard to such important matters as the size 
at which various food-fishes reach maturity, which should lead to 
useful legislation on the artificial fertilisation of fish, the history of the 
sardine, which has been shown to be simply a pilchard one year of 
age, and so forth. The more purely scientific work cannot be sup- 
posed to appeal to the public at large, important though it is. But 
those persons who appreciate the morning sole and the midnight lobster 
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might be expected to further the more abundant supply of these 
dainties. The efforts of the Association in breeding and protecting 
these and other food-fishes, backed by legislation against their un- 
necessary destruction, will unquestionably improve our fisheries; but 
there is a need for increased financial support—the total income being 
at present only £2,199, as against £70,000 which the United States 
Fish Commission gets from the American Government. 


NatTuraL History as A RECREATION FOR SAILORS. 

WE have mentioned the aid that laymen can render to Science, 
and few of them have better opportunities for observing natural 
phenomena and natural objects than they that go down to the sea in 
ships. And yet we have often been surprised at the small amount 
of collecting and observing that is done by Naval men in comparison 
with their brothers of the Army, although in distant parts of the 
world both alike have time on their hands and freedom to use it. Of 
course, we do not now refer to those special exploring expeditions like 
those of the “* Challenger’ and the ‘‘ Blake” in recent years, or the 
long-sustained explorations of the French in the early part of the 
century, but to the private collection that is or might be done 
by those stationed abroad; and India in particular comes to our 
memory. We are therefore glad to see, in the Nautical Magazine for 
May, a short paper with the title that we have placed at the head of this 
note. It is written by Captain D. Wilson-Barker, who, as captain 
of the training-ship ‘* Worcester,” has excellent opportunities of 
instilling into the young mind some appreciation of the beauties and 
interests of marine animals and plants; and it is to be hoped that 
our future race of seamen will be more prolific in collectors than that 
of the past has been. 

We are especially interested in one paragraph in this paper, and 
that is the following :—“ It is curious to see the particular whale 
which frequents this coast [Brazil], and has very long pectoral fins, 
gambolling about, waving high in the air those long fins, which, in 
the distance, glisten like gigantic sword-blades.” In our March 
number, it will be remembered, Mr. Lydekker gave an account of a 
whale-fight off the same coast. Captain Wilson-Barker says, in a 
letter he has been good enough to send us, that he had an opportunity 
of observing these whales for eight months while repairing cables off 
Brazil. He says the pectoral fins, which nearly reach twenty feet 
in length, are constantly mistaken for threshers; the outer surface, in 
common ‘with the whole upper part of the whale is black; the 
inner surface, in common with the belly, is a glistening white. He 
therefore suggests that the distinct colouring of the inner and outer 
surfaces of the fin, alternately exposed during the gambolling of the 
whale seen by Mr. Lydekker, would give the impression of there 
being two distinct animals. And this interesting note seems to carry 
conviction. 
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THE WorM, THE GASTROPOD, THE CORAL AND THE BIVALVE. 


STRANGE as any fairy story is this other true tale of the sea that 
Mr. E. L. Bouvier tells in Comptes Rendus for July, 1894 (vol. cxix., pp. 
96-98). Once upon a time it was supposed that certain Madrepore 
corals, named Heterocyathus and Heteropsammia, built their skeleton around 
the shell of a living shell-fish, which prolonged its naturally-coiled 
shell in the form of a tube through the enveloping coral ; and this was 
the opinion of Deshayes, Milne-Edwards, and Haime. This, however, 
was not quite correct, as Mr. Bouvier is now able to prove from 
material collected at Aden by Dr. Jousseaume. The curious facts are 
as follow. 

The polyps of Hetevocyathus and Heteropsammia fix themselves, 
probably at the close of embryonic life, on the minute but empty 
shells of various species of Gastropods. As soon as each shell is 
chosen by a polyp, it receives a new guest in the person of a young 
worm called Aspidosiphon, one of the Gephyreans. The little worm 
enters the shell and rolls itself in a corresponding spiral. Then the 
coral outside and the worm inside grow simultaneously. On the one 
hand, the coral soon completely covers the shell and threatens the 
imprisonment of the worm; but the worm, on its part, continues to 
grow in the form of a loose spiral, and thus prolongs the coiled cavity 
of the shell through the tissues of the coral, passing to the exterior 
by a round opening. At the same time, the worm secretes a tube, 
which appears at first to be an actual continuation of the shell, but 
which differs from it by its less thickness, its more intimate union 
with the skeleton of the coral, and by the rougher appearance of its 
inner surface. In Hetevopsammia this tube usually reaches the ex- 
ternal opening ; but in Heterocyathus it is formed more slowly and does 
not reach the exterior. This single external opening is, however, 
not enough to bring aérated water for the respiration of Aspidosiphon, 
so it sets to work, apparently by a secretion from glands in its skin, 
to dissolve long perforations through the substance of the coral. 

The worm has a long proboscis, terminated by a crown of short 
tentacles, and covered with several rows of pointed hooks. It can 
thrust out this proboscis to catch its prey, and by sticking its hooks 
in the ground, can, as Dr. Jousseaume has seen, drag along itself 
and partner. The worm has also two stout horny shields, one of 
which is placed near the anus at the base of the proboscis, and, when 
the latter organ is drawn in, it serves to close the opening of the 
tube. The other shield is at the other end of the animal, and its 
particular use is not known. The Aspfidosipion that lives with 
Heteropsammia is a different species to that living with Heterocyathus. 

But we are not at the end of the story yet. A home having 
been thus prepared by Asfidosiphon, a little bivalve mollusc called 
Kellia, which seems given to these lazy habits, comes and takes 
lodgings in the depressions of the tube, and boards on the food that 
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comes in through the respiratory perforations above mentioned. Mr. 
Bouvier compares the commensalism of the worm and the coral with 
that existing beween Parapagurus pilosimanus and colonies of Epi- 
zoanthus. Similarly, the commensalism of the bivalve and the worm 
may be likened to that obtaining in South Australia between 
Ephippodonta and a burrowing shrimp. 


SCIENCE AT A PIcnic. 


Ir we have ventured to say a good word for the much-abused 
garden-parties and excursions of the British Association, we have no 
wish that such license should be extended to other bodies which are 
of a somewhat similar character, but which differ in the fact that the 
primary objects of their meetings are work and discussion. 

In our news column we give some account of the work done at 
the recent meeting of the Museums’ Association. Next year the 
curators are to meet at Edinburgh, and we trust that the local com- 
mittee of the northern capital will learn a few lessons from the Dublin 
meeting. Irish hospitality was so generous and overwhelming that it 
seriously detracted from what should have been the first business of 
the meeting, the reading and discussion of papers and practical pro- 
posals. It will scarcely be credited that, though the members spent 
the best part of a week in Dublin, the time allotted to the long list of 
papers, which included many besides those we have quoted, was only 
five hours. Considerable complaint was heard at the way in which 
both papers and discussion were, in consequence, burked; while the in- 
sertion of a day’s excursion between the two days of meeting proved 
vexatious to those who could ill spare their time even for the serious 
business of the Association. We think we cannot do more good to 
this hard-working body than by ventilating these complaints, which 
gratitude to its unwearying hosts would otherwise stifle. 

Very similar is the cry that comes to us from the Antiquaries in 
congress at Burlington House. Ina paper that went straight to the 
point, Mr. St. John Hope protested against the elaborate lunches that 
waste much of the time at local archeological meetings. Clear 
explanations of the facts that they went to study were enough to 
attract an audience without the addition of gratis meals. His 
experience was that intelligent appreciation was usually shown by an 
audience composed largely of working-men, which was in marked 
contrast to the listless inattention and often rude indifference of folk 
calling themselves ladies and gentlemen. Another objection to too 
great an acceptance of local hospitality was that they might become 
a tax upon the places they desired to visit. We ourselves remember 
an occasion when, out of a large party, only two individuals examined 
an interesting geological section, which the party had travelled many 
miles to see, but which they were hindered from studying by the prior 
attractions of welcoming speeches and lunch. 
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Tue Lire or Museums. 


MeENTIon of the Antiquaries in the same paragraph as the 
Museums’ Association reminds us that the former seem strangely 
ignorant of the existence of the latter. At all events, the upshot of a 
discussion on local museums, which they carried on the other day, 
was the appointment of a committee to investigate the questions of 
arrangement and financial support and the working of the Museum 
and Free Library rate. It is an admirable thing that the archzo- 
logists should treat provincial museums with a proper seriousness, 
but all these questions have been discussed over and over again by 
the Museums’ Association; and if these gentlemen are really so 
interested in the subject, how is it that none of those who spoke at the 
congress or who have been elected on its sub-committee have, so far 
as we can gather, with the exception of Mr. Ward of Cardiff, ever 
attended the meetings of that Association ? 

A propos of local museums, we have received a copy of the 
Yorkshive Weekly Post for June 23, in which the Science Editor, 
Mr. G. W. Murdoch, has some very sensible remarks on the better 
utilisation of those institutions. After alluding to the usual diffi- 
culties with which provincial (and we may add other) museums have 
to contend, such as too great enthusiasm for one section to the 
neglect of others, the lack of local financial support, government by 
illiterate town councillors, the vanity of donors, and the utilisation of 
the museum as a convenient rubbish heap, he proceeds to enlarge 
with much approval on several remarks of our own. From his own 
examination of many museums, both at home and abroad, Mr. 
Murdoch has, we are glad to find, come to the conclusion that a 
museum is of greatest value for the cause of Science, and best fulfils 
the purposes of its being when it is intimately connected with active 
teaching and original investigation. The account, which we are 
fortunately enabled to publish in this number, of the University 
Museum at Oxford will show that a museum which thus co-operates 
with the laboratory need never fear comparison with museums that 
confine their functions to those of the store-room and the holiday 
entertainment. The ideal museum would, in our opinion, be the 
intermediary between its own collectors in the field and its own 
researchers in the laboratory, with its exhibition galleries daily open 
to neighbouring students, and its reserve collections always ready for 
the inspection of specialists from every part of the world, 


WINCHESTER ONCE More. 


From a leading article in the last number of the Wykehamist we 
learn that the new Museum at Winchester College, to which, by the 
way, Mr. Murdoch alludes, is to be worked on such lines as we here 
advocate. ‘We hear talk,” says the school journal, ‘of rooms for 
photography, modelling, drawing, and practical natural history, quite 
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apart from the exhibition rooms. It is to be a home not only of art, 
but of artists; not only of ‘bugs,’ but of bug-hunters; not only 
of fossils, but of those who are qualifying for fossilhood.” But will 
so admirable an ideal, which would render this Museum a true 
temple of the Muses, ever be attained? We sadly doubt. We leave 
Wykehamists themselves to settle the question of site, as to which 
they have already begun to quarrel; but we would fain once more 
express our surprise at the scanty support this memorial of their 
great founder has met with. William of Wykeham was a scholar and 
an ecclesiastic, but he was, above all things, a practical man; we can, 
therefore, imagine no more fitting way of carrying on the very spirit 
of Wykeham into the centuries to come than by the introduction of 
this practical intercourse with nature and art into the educational 
methods of a school that has adhered somewhat too closely to the 
scholastic traditions of the Middle Ages. £4,319 16s. 2d. is not a 
large sum for such an object—is, indeed, miserably inadequate; but 
what is worse is that it has been subscribed by only 402 people, a 
number barely equal to that of the boys at present in the school. 
In the interests of Winchester itself, no less than those of modern 
education, we trust that a few more Wykehamists will come out of 
the holes into which they have, like the traditional college spider, for 
the time retired. 


SCIENCE AND NATURE. 

IN our opening paragraph we spoke of the relation that daily 
grows more intimate between the scientific specialist in his laboratory 
and the ordinary man in the street or in the field. Here isan example 
appropriate to the season. For these are the days when tired and 
thirsty mortals crave above all things the refreshing charms of fruity 
acids. Were this a Saturday column of the Pall Mall Gazette, we 
would seek the choice word and the apt phrase to do worship before 
the dear delights of ‘lemon squash ” or those more humble, prepared 
drinks that owe their flavour and their fragrance to commercial citric 
acid. An article in the Kew Bulletin, published some months ago (1894, 
pp. 103-108), spread dire consternation among those who grow the 
lime and the lemon in the south of Europe and in the West Indies; 
for it related a direct method of producing citric acid from sugar 
solution by growing therein a peculiar mould. But by the July number 
of the same periodical the fears of fruit-growers are, for the time, 
set at rest. On the authority of a distinguished firm of pharmacists, 
it is said that the practical difficulties of turning a laboratory experi- 
ment into a commercial process are so great, that for a long while to 
come we must continue to look to Nature for our supplies of the 
fragrant acid. Her Majesty’s Ambassador at Berlin writes in the same 
strain, but with less confidence. The Director at the Manufactory of 
Chemical Products at Thann, in Alsace, assures her Majesty's 
representative, through the German Foreign Office, that ‘certain 
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difficulties have been encountered which must be overcome before 
there can be any question of the mercantile utilisation of the process 
in question.” But he also states that the result of experiments 
‘increases the prospect of ultimate success.” 

This is only another straw showing that the wind is blowing un- 
favourably to the simple pursuit of agriculture. The sails of farmers 
and fruit-growers, of gardeners and foresters, must be trimmed scien- 
tifically if the ship is to move. In earlier times ‘“‘ to plough and sow, 
to reap and mow” according to traditional methods was sufficient. 
In a good season the kindly earth yielded abundantly; in a bad season 
a hungry population gave a better price. But now, facilities of 
transport equalise, and therefore minimise, the varying results of the 
weather all over the globe. And still more, the rapid advance of 
scientific methods is dogging the heels of slow-moving Nature. Natural 
products of every kind are being produced more rapidly, more cheaply, 
and more certainly by scientific aid. ‘ Protection,” ‘“‘ Bimetallism,” 
and a dozen other remedies may be beneficial or harmful; it is not 
within our scope to discuss them. But we lay down an inevitable 
and indisputable proposition. Unless the agriculturists of England 
and her colonies choose to train themselves in scientific methods and 


to banish for ever their easy opportunism, our agriculture will be 
ruined. 


SCIENCE AND ART. 

Ir Science renders service to those that supply the practical needs 
of the world, no less can she aid the ministers of its more ethereal 
pleasures. The debt that the fine arts owe to Science was dwelt upon 
a few years ago by Dr. E. du Bois-Reymond, whose address, recently 
republished in the Smithsonian Report for 1891, we have just had the 
pleasure of re-reading in a copy of that Report sent to us. But it is 
only at the close of this interesting disquisition that the eminent 
physiologist asks the question, ‘‘ What have sculpture and painting 
been able to do for science in return for its various services?” And 
then he will hardly stay for an answer. In fact, the difference between 
the artistic and scientific modes of approaching nature is so great, that 
we fear no very satisfactory answer can be given. Even in so obvious 
a sphere as the representation of natural objects, artists, working to 
the end of art, have, as a rule, not produced results sufficiently reliable 
to serve the turn of Science; while to refer under this head to the 
more or less accurate drawings intended to elucidate scientific writings 
would be a gratuitous insult to Art. Such notable exceptions as have 
existed only make more manifest the general prevalence of inaccuracy 
on the one hand and absence of artistic feeling on the other. If some 
return to nature has been shown by our English artists of this century, 
oddly enough largely in consequence of the teaching of that very 
Ruskin who deplores the pernicious influence of science, and calls 
forth the scorn of Professor Du Bois-Reymond, yet the present 
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tendency seems to be in quite an opposite direction. Some of our 
fin-de-siecle young men, influenced, it would seem, by Japanese im- 
pressionism and Japanese grotesqueness, seem to have forgotten the 
chief ideal of the Japanese artist, who, like Caleb Plummer, “tries to 
go as near to nature as he can for sixpence.” 

An interesting example of the assistance which the accurate yet 
delightful art of Japan may render to the scientific enquirer occurs 
in a paper by Dr. C. Schlumberger in the last number of the Memoirs 
of the Zoological Society of France (vol. vii., p. 63, and pl. ii.). The 
so-called dancing mice of Japan are a breed as to the origin of which 
there has been some little discussion. The peculiarity of these 
animals is that they twist rapidly round, apparently in pursuit of their 
own tails, as kittens or puppies are sometimes made to do with us. 
This dervish-like habit is supposed to be due to a crook in the brain, a 
mild insanity perhaps produced by some artificial selection or cross- 
breeding. Now, Dr. Schlumberger has come across a Japanese 
netsuké, the carved ornament of a tobacco-pouch, which represents a 
family of these dancing mice. The father and mother and eight little 
ones are reproduced with the utmost minuteness in characteristic 
attitudes. The chief interest of this work of art lies, however, in 
its colouring. The father and mother and four of the young ones 
have white coats spotted with black; two of the young are quite black 
and two quite white. The mother and the two white young have 


pink eyes, while those of all the others are black. Dr. Schlumberger 
therefore infers that the dancing mice of Japan are the product of 
artificial crossing between well-defined melanic and albino varieties. 


In OLp Japan. ; 
A propos of Japan, Mr. F. A. Bather, whose recent report on 
Natural Science in that country will be remembered by our readers, 
favours us with the following note :— 


“Mr. Kumagusu Minakata, whose knowledge of Oriental science 
has often been shown in his interesting letters to Nature, points out 
that, in the course of transcribing my notes, I have confused the date 
of Kaempfer’s birth with that of his arrival at Nagasaki. He was 
born in 1651, and first visited Japan in 1690. Consequently the 
interval between Kaempfer and Siebold was not 175 years, as stated 
on p. 24, but 135. . . . Some observations condensed from Mr. 
Minakata’s letters to me may serve to supplement and correct my 
hasty sketch. So far as the past is concerned, the title ‘ Natural 
Science in Japan’ should be held to refer to European science, and 
not to the knowledge that the Japanese themselves had of their own 
lands and seas. Crude as it was, yet the Japanese, imbued with 
Confucian maxims, vivified by poetical learning, excited by magical 
formule and anxious for medical knowledge, had a Natural Science 
of their own, which, though borrowed from the Chinese, was by no 
means unimproved since its transportation. For instance, Li Shi-Chin’s 
‘System of Materia Medica’—of which the Japanese naturalists 
were the commentators, as the medizval scholars of Europe were of 
Aristotle and Pliny—placed such parasitic phenogams as Gastrodia 
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and Ovobanche in the division ‘Mountain herbs.’ The Japanese 
scholars, though they might be childish admirers of the Chinese 
authorities, did not hesitate to remove these plants to another division, 
‘the Fungi.’ Though this may seem laughable to modern botanists, 
still it implies the existence of the idea of parasitism or saprophytism, 
a conception which must have been based on long-continued observa- 
tions; and it must be remembered that a European taxonomist so 
recent as Lindley esteemed physiological functions as of major im- 
portance in the arrangement of the vegetable kingdom. Thus the 
germ of science was not utterly wanting among the naturalists of old 
Japan. Inthe days of Kaempfer, it is true, the naturalist, properly so 
called, was very rare in Japan, the few that existed being rather 
Confucianist or medical scholars. But when Siebold arrived, the 
naturalist had already been developed by the efforts of many, among 
whom Ranzan Ono was conspicuous. This man, eulogised by 
Savatier as ‘le Linné du Japon,’ has left as his memorial the great 
‘Guide to the Study of Materia Medica,’ which embodied his 
researches among Japanese and Chinese literature on botany, zoology, 
and mineralogy. Iwasaki Tsunemasa, mentioned on p. 25, was his 
upil. 
ee ‘‘To the causes that I mentioned as hindering the progress of 
science in Japan, Mr. Minakata adds the inattention of Europeans to 
what was and is doing in that country. This it was the aim of my 
paper to help to counteract.” 
THe Honckonc Pracue. 

WE cannot leave the Far East without referring to the plague 
now decimating the Chinese dwellers in our city of Victoria. 

Among us modern sanitation seems to have stamped out some of 
the deadlier pestilences that once prevailed. In London and most of 
our large towns, typhus fever, at least in epidemic form, is almost a 
thing of the past, and it may be doubted whether the oriental plague 
could obtain much foothold in this country, even if conveyed hither. 
There is little reason to doubt that this epidemic is identical with the 
Black Death of the fourteenth century, and the Plague of the seven- 
teenth. As in the case of typhus fever, the essential conditions for its 
propagation appear to be filth and overcrowding, and in these respects 
China is probably worse than was our own country in the Middle 
Ages. That the virus is a living organism few will doubt, and it 
must be an inspiriting thing to the mind of a bacteriologist to have 
the chance of studying a medieval pestilence with appliances and 
methods of the most approved modern kinds. Professor Kitasato, of 
Tokio, is already on the spot, and is asserted to have discovered in 
the glandular swellings a bacillus characteristic of the disease. The 
details of his observations will be awaited with interest by patholo- 
gists, since few could have hoped that the Black Death would ever 
be traced to its ultimate cause in so modern an organism as a bacillus. 


SEWER AIR. 
TURNING to similar dangers nearer home, faulty drains and sewer 
air are among those regarded by the householder with especial 
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abhorrence. His surprise will probably be no greater than his 
satisfaction when he learns from the Reports on Sewer Air recently 
presented to the London County Council by Mr. J. Parry Laws, that 
this enemy is in many respects less black than has been painted. Mr. 
Laws’ experiments only confirm the results previously obtained 
by others in this country and abroad, but they will appeal to the 
Londoner with particular force, as having been carried out in some of 
the oldest, and, in some instances, the worst of hisown sewers. They 
deal mainly with the number and character of the bacteria of sewer 
air as compared with those of fresh air taken at the same time in the 
vicinity, under normal and abnormal conditions. Normal sewage 
contains enormous numbers of micro-organisms—from four to six 
millions or more to the cubic centimetre—and it might have been 
expected that air in prolonged contact with such decomposing and 
fermenting sewage would have become highly charged with bacteria. 
In most cases, however, Mr. Laws found, as others had found before 
him, that fewer micro-organisms were present in sewer air than in 
fresh air taken at the same time, and, which is more important, that 
those present were related to and apparently derived from the outside 
air, and not from the sewage. No effect on their number seemed to be 
produced by moderate splashing, or, in an experimental sewer, by a 
considerable increase in the velocity of the air current, or even by 
drawing air through a sewer which had been kept empty for twelve 
days. 

A mere knowledge of the number of bacteria present is of less 
moment than an insight into their nature, and an attempt was made 
in every case to determine the species present. Not only were no 
pathogenic species found, if we except one or two feebly pathogenic 
Staphylococci, which would not harm us if they could, but the bulk 
of the species present were of a positively ornamental character, and 
we read with pleasure that our sewers are inhabited by Sarcina 
auvantiaca, Bacillus aureus, and Micrococcus candicans. If this be so, it 
must be admitted that, whatever the injurious effects of sewer air may 
be, we have no experimental evidence of the presence in it of specific 
germs derived from the sewage. And in this connection may be 
noted the well-known fact that sewer men are not more liable to 
zymotic disease than other members of the community. The baffled 
hygienist must hence take refuge in hypothetical poisons ofa chemical 
nature if he wishes to explain the deleterious effects of sewer air. 
The evidence of such injurious action is so strong that it cannot be 
ignored, and it may well be that the effect is a secondary one, and 
produced by lowered powers of resistance to specific poisons derived 
from other sources. 


SCIENCE AND LITERATURE. 
MEANWHILE we have strayed rather far from Professor Du Bois- 
Reymond and his views on art. Let us hark back for a moment, for 
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there were some closing thoughts that caught our attention. A strictly 
scientific paper need not, he says, be without its artistic aspect ; it 
may “ be made as finished a piece of writing as a work of fiction.” 
The qualities demanded are not beauty of phrase and aptness of meta- 
phor, but lucid language, logical arrangement, and a due subordina- 
tion of the various observations to the conclusion of the whole. ‘ To 
strive after such perfection will always repay the trouble to men of 
science ; for it is the best means of testing whether a chain of reason- 
ing is faultlessly complete.” The popular exposition of science may 
however, retain the ornamental character of literary art to a greater 
extent. The literature of knowledge, as a brilliant literary critic of 
the Atheneum calls it, may for these purposes invoke the artifices of 
the literature of power. The modern rush after scientific and tech- 
nical education has brought with it an aversion to the other aspects 
of culture; and the practical pedant of to-day scoffs at literary form 
as unnecessary, and at the graces of style as “‘ high-falutin.”” Against 
this tendency we have always protested, and shall continue to do so. 
For to see the material world alone is to be blind to one-half of 
nature. 

But if we would ally Science with Literature, let us at least ask 
that the friendship be mutual; for so then will be the benefits. 
‘«* Everyone,” writes Sir Mountstuart Grant-Duff, “‘ must be conscious 
of the curious effort in much modern writing to supply the absence 
of fresh facts and ideas, by saying old things in a newand much more 
difficult way. For a moment the strange contortions of the writer 
attract our attention; but it is presently found that his performance 
is a mere acrobatic feat, proving nothing more than the presence of a 
certain cleverness. The mind of the reader is neither enriched nor 
soothed. There is but one remedy, and that is to greatly increase 
the number of facts with which literature deals.” The new facts 
with which Literature is called upon to enrich her store are those of 
Nature and Natural Science. “ Literature will, in her turn, repay 
with interest all she gains from a larger commerce with Nature.” 


Food FoR Babes. 

THE above remarks of Sir M. E. Grant-Duff are quoted from an 
introduction that he has written to “A Handbook to the Study 
of Natural History for the Use of Beginners,” which has recently 
heen edited by the Lady Isabel Margesson, and contributed to by 
many writers. With the aims of this book we have much sympathy. 
At the same time, we must confess that it is not a little difficult 
to discover what its exact aims may be. Taken as a whole, the 
book would appear to be designed as the Natural History Codex 
of the P.N.E.U., that admirable body to which we have occasionally 
alluded. But the contributors to it seem to have had very different 
ideas of the way in which they were to fulfil their task. Some have 
clearly written for the parents; others as clearly for the children. 
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The consequence is a book that we should rather hesitate to put 
in the hands of our own children. For instance, we find it written 
that adaptation, mimicry, and the like “afford us beautiful oppor- 
tunities for teaching both spiritual and moral lessons, without 
objectionable preaching, which go home to the hearts of children 
in such a way that the lesson, once learned, is never forgotten. For 
we must remember that children easily get hard and callous when 
left to themselves,” and so on. It would never do to let a child 
behind the scenes in this way. On the other hand, if the book 
is for adults—even for parents—it is hardly necessary to tell them 
how to degrade the study of sea-weeds by turning them into 
Christmas cards. 

We regret that we cannot speak better of this book, for many of 
the articles are useful in their way, and are on the whole free from 
the inaccuracies that disfigure most popular works of the kind; for 
this, indeed, the names of the writers are in most cases sufficient 
guarantee. Still the undoubted ability of some of the writers renders 
their articles the more disappointing. That on Zoology, for example, 
consists of lists of books far too comprehensive, interlarded with this 
sort of thing,—‘‘ Gradually we must pass from considering the bird 
as an intact unity like one of ourselves, to see it as a marvellous 
living engine, with many parts or organs, as a great web of tissues, 
as a vast city of cells—competing and co-operating, and finally as an 
ensouled whirlpool of living matter, which, though ever changing as 
streams of matter and energy pass in and out, yet retains its 
integrity till death comes.” We don’t wish to use the word “ high- 
falutin so soon after uttering a caveat against it, but this really is a 
trifle “tall.” Then again ‘‘ The Study of Mosses ” is doubtless most 
fascinating ; but who would be attracted thereto by these extracts 
from the description of a Moss plant? ‘Its base is fixed in the soil 
by humerous fine filaments, . . . . some of these may be above 
ground and green—these are the protonema; others are brown, and 
ramify in the soil—these are the rhizoids. The fruit, to which the 
term sporogonium is applied, consists of a capsule containing spores, 
placed either at the end of a stalk, the seta, or else sessile among the 
leaves.” The chapter on Fungi is nearly as dreadful. 

We can only hope that the parents who are expected to read 
this book will be able to distil from it something that shall be more 
suitable than the above extracts as food for babes. 


Tue ATTACK ON THE POLE. 


THE present year will be a marked one in the annals of Polar 
exploration. Never before have so many expeditions been in the 
field, and never before have the resources of modern science been so 
called upon to deserve, if not to command, success. The account of 
the preparations for the Wellman expedition, with its aluminium 
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boats and bridges, read like a chapter from Jules Verne, and ex- 
emplified the imagination of the American journalist. The news 
recently brought by the “ Saide ” concerning this expedition is a little 
contradictory ; for while we are told that the “ Ragnvald Jarl” was 
only six days on its passage from Tromsé to Danes Island, Spitz- 
bergen, and that the sea to the north of that island was remarkably 
free from ice, on the other hand, we learn that, in the opinion of 
Captain Johannesen, of the “ Smeerenburg,” the “‘ Ragnvald Jarl” 
must have been subsequently beset and crushed by heavy pack-ice. 
This does not augur well for the immediate prospects of the Jackson- 
Harmsworth expedition, which, in the opinion of Arctic experts, is in 
any case starting six weeks too late. Since, however, the party are 
prepared for an absence of two or three years, a slight delay at the 
outset will perhaps not affect the ultimate result of the expedition. 
It is, besides, far more the object of Messrs. Jackson and Harmsworth 
that worthy scientific results should be obtained than that the Pole 
itself should be seriously threatened. The expedition is very 
thoroughly fitted out with scientific instruments, and carries besides 
several experienced observers, although we understand that at the 
last moment some difficulties arose with regard to the latter. 

Almost simultaneously with the starting of the “* Windward,” 
the Peary auxiliary Polar expedition left St. John’s on board the 
steamer “ Falcon” for Inglefield Gulf, Greenland, to bring home 
Lieutenant Peary’s party. The vessel will call at Carey Island, 
where the unfortunate Swedish naturalists, Bjérling and Kallstenius, 
came to grief in their schooner the “ Ripple” in 1892. Dr. Ohlin, 
a Swedish zoologist, accompanies the expedition chiefly for the 
purpose of searching for his two countrymen or their remains. 
The party on board the ‘‘ Falcon” is also charged to explore Jones’s 
Sound and to make a chart of the coast. After this it will call for 
Mr. Peary, and return to St. John’s about the end of September. 

Whatever else may happen, as all these expeditions intend to 
observe the aurora on one definite plan, the results to meteorology 
cannot fail to be of exceptional interest. 


THE POLLINATION OF THE YUCCA. 

In May, 1893 (NatTurAt SCIENCE, ii., p. 321), we described in 
detail Trelease’s studies on the pollination of the Yucca by the larve 
of the moth Pronuba yuccasella. In the Fifth Annual Report of the 
Missouri Botanical Garden (p. 137), Mr. J. C. Whitten has completed 
the details, previously incomplete, of the life-history of this interesting 
insect. He finds that the larve make their escape from the capsules, 
and enter the soil, during the rainy weather when the ground is 
softened and easy of penetration. He also makes the interesting 
notes that they do this during the daytime or at night, and not ex- 
clusively toward the end of the night, and that they drop quickly 
down to the ground by means of a silken thread. 





The Evolution of the Thames. 


ROBABLY nothing has gained for geology a greater number of 
recruits than a love of the scenery and a desire to understand 
the origin of the physical features of the district in which one dwells. 
The arrangement of river systems has been an especially useful 
irritant; for no one provided with eyes and wits can travel about 
England without being puzzled by the singular anomalies in the 
courses of our rivers, which often appear to have been planned before 
the law that water should manage to find its own level had come into 
operation. The Exe, for example, rises on the north coast of Devon- 
shire, almost within stone’s throw of the Bristol Channel, from which 
it is separated only by the narrow ‘“‘ Hobby Drive”; nevertheless, it 
flows right across the county and enters the English Channel, instead 
of cutting its way to the shore near at hand. The fact that no one 
is allowed to go through the Hobby Drive without paying six- 
pence, seemed at first to supply a possible explanation, since as 
the river either would not or could not pay the toll, it had to go 
round another way. In other parts of the country the rivers do 
exactly the reverse, having cut their way through hills when an easy 
course lay open to them round the flanks. The desire to get at some 
explanation of these eccentricities which did not assign an element 
of ‘* cussedness ”’ to the rivers concerned, has given the writer, and no 
doubt many others, a first interest in geology. 

The history of the Thames has been a comparatively simple one, 
and it has not had to record the sensational revolutions of such rivers 
as the Rhine or the Hudson, though great differences of opinion 
still exist as to its age and formation. During the past four years, 
several very important additions have been made to our knowledge 
of the subject ; but before considering these, it may be advisable to 
refer to the main geological sequence in the district so as to get a 
time scale for comparison. The western part of the Thames Basin 
is formed of a series of clays and limestones belonging to the Oolitic 
series. These are succeeded to the east by newer beds forming the 
Cretaceous system, of which the two most important members in this 
connection are the Chalk and some beds of chert formed of sponge 
remains occurring in the Lower Greensand to the south of the 
Thames. 

H 
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Above the Chalk is a series of sands, clays, and pebble-beds 
forming the Lower London Tertiaries and London Clay: the latter is 
covered in places by sands and pebble-beds forming the Bagshot 
series. After this there is a great blank in the Thames Basin: when 
the geological record again commences, it does so only with a series of 
gravels, clays, and brickearths, which rarely contain any fossils 
except some derived from older deposits. In consequence, their 
correlation and methods of formation present problems of unusual 
difficulty. The following table summarises these beds in descending 
order :—? 

I.—PLEISTOCENE. 

(a) Post-Boulder Clay.—Brickearths and gravels at low levels in 
valleys of existing rivers. Most of the molluscs and 
mammals of existing species. 

High-level terrace gravels and brickearths with remains of 
mammoth, arctic plants, etc. 

(b) Boulder Clay.—Chalky Boulder Clay with fragments of rocks 
and fossils from the north of England. 

II.—Pre-BouLper Cray, oF UNCERTAIN AGE. 

Newer Plateau Gravels: Gravels containing many northern frag- 
ments and quartzite boulders. 

Older Plateau Gravels: Gravels with many small quartz pebbles. 
The ‘“* Westleton Shingle” of Professor Prestwich and the 
Pre-Glacial Pebble Gravels of the Geological Survey. 

** Southern Drift.” —Partly synchronous with above. 


III.—PLiocene. 
Crags of Suffolk and Sand on Chalk at Lenham in Kent. 


IV.—EoceEneE. 
Pebble Beds of Bagshot series. 


The most important recent attempt to solve the problems of the 
origin of the Thames Valley is that of Professor Prestwich in a series 
of three papers entitled “‘On the Relation of the Westleton Beds 
. . . . and their Extension Inland,” published in the Quarterly 
Journal of the Geological Society for 1890. The papers are the result of 
over 50 years of work, and describe some sections that were closed 
from examination before the younger generation of geologists saw the 
light. They are a summary of a life’s work by the Nestor of British 
geologists, and from this, as well as from their intrinsic importance, 
demand respectful notice. 

Professor Prestwich’s theory of the sequence of events in the south- 
east of England is as follows. In Lower Pliocene times a sea spread 

1In reference to the above table it should be noted that the only bed positively 
assigned to the Glacial is the Chalky Boulder Clay. The gravels that underlie this 
are no doubt closely connected with it, but were obviously deposited or re-arranged 
by water. To avoid ambiguity in the article the term ‘ Glacial" is not used as a 


time name ; and beds are simply referred to as being earlier or later than the Boulder 
Clay instead of as Pre- or Post-Glacial. 
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across from Belgium to Kent, and thence to Suffolk, where it con- 
tinued till Upper Pliocene times. In Kent, this period of submergence 
was soon brought to an end, before the Crags of Suffolk had been 
deposited, by the elevation of the great arch that once covered the 
Weald. As the land there rose the summit was denuded away, and 
the material was washed down the northern slope as the ‘“ Southern 
Drift.” This began in the Upper Pliocene, or at the time of the 
Norwich Crag, and continued into the Pleistocene. North of the 
Thames the Pleistocene series began with a marine shingle beach, 
which extended from Norfolk into Berkshire, and possibly further. 
The pebble beds in the valley of the Bure, which were included by 
Mr. H. B. Woodward in the Norwich Crag, and are generally known 
as the Bure Valley beds, are taken by Professor Prestwich as the 
type of this marine shingle. He has traced it from the Bure across 
Suffolk to Braintree, and regards as its southern extension the high 
level pre-Glacial gravels marked in red on the maps of the Geological 
Survey. These occur scattered over the higher hills of south-west 
Essex, Middlesex, Hertfordshire, Buckinghamshire, and Berkshire. 
The land then rose, and the erosion of the valleys of the Lea, Colne, 
etc., commenced ; at the same time, the climate became more and 
more arctic, until it culminated in the ‘* Glacial Period.” The Chalky 
Boulder Clay was then deposited in the district by an ice-sheet from 
the north. Still later the Chalk escarpment was formed, and the 
Thame and the Isis flowed northward along the valley at its foot, 
and enteredthe Wash. After this the Chalk escarpment was breached 
at Goring, and the basins of the Thame and Isis were connected with 
that of the Kennet, and thus formed the Thames. So, according to 
Professor Prestwich, the formation of the Chalk and Oolite escarp- 
ments, and practically the whole of the physiography and river systems 
of the south-east of England, date from Glacial and Post-Glacial 
times. 

The theory is a brilliant and fascinating one, as it gives a definite 
historical classification of the drifts, and a working hypothesis with 
which to determine the relations of a series of gravels otherwise in 
chaos. Nevertheless, there seems a general consensus of doubt as to 
the three main positions in Professor Prestwich's argument—viz., 
(1) The original continuity of the isolated patches of pebble gravel 
which he has grouped together as the Westleton Shingle; (2) the 
recent date of the Chalk escarpment and its breaching by the Thames ; 
and (3) the submergence of the whole of the South-West of England 
below the sea in Pleistocene times. In regard to the first, there can 
be little doubt as to the former continuity of the Westleton beds from 
the Bure Valley into northern Essex as far south as Braintree. 
Similarly, the gravel patches in the London district which Professor 
Prestwich has referred to the Westleton Shingle all agree in being 
Pre-Glacial in their general composition, and were doubtless deposited 


by a common agency at approximately the same period. But the 
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gap between these and the nearest of the truly marine Westletons 
is a great one: the most north-easterly of the patches in the 
London area is at Highbeech, at the height of 370 feet; the nearest 
of the Suffolk and northern Essex series is 30 miles distant at 
Braintree, where the gravels are at the level of 240 feet. There 
seems, moreover, a considerable difference in the gravels of the two 
areas: those of the northern Essex and Suffolk group are probably 
truly marine, whereas, in the case of those of the London district, 
there seems no evidence to refer them to the same agency, except 
their gradual rise when followed to the south-west. The acceptance 
of the correlation and original continuity of the two sets of gravels 
in these two distant areas is essential to Professor Prestwich’s 
hypothesis. It is almost impossible actually to disprove this, but the 
evidence in its favour is at present very limited. 

The view that the whole of the South-East of England has been 
submerged below the sea in Pleistocene times is also one that has 
not found much favour. Messrs. Monckton and Herries, for example, 
certainly do not accept any submergence of the district in Essex 
around Brentwood and Warley since Eocene times (no. 3, pp. 22, 23; 
nos. 4 and 5). It may be objected that the patches of sand on the 
North Downs of Kent and Surrey, which are referred to the base 
of the Pliocene series, prove a subsidence at this period; but as far 
as I am aware, the only one of the patches certainly marine is that 
in the neighbourhood of Lenham, east of Maidstone. This may 
indicate merely a gulf running from the Pliocene sea up the valley 
of the Swale. There is no proof whatever for the Pliocene age or 
marine origin of the sand patches elsewhere on the North Downs, 
such as that at Coulsdon. 

Nevertheless, in spite of the general hesitation expressed, it 
seems impossible to get any one piece of direct evidence that is 
final against Professor Prestwich’s conclusions. His theory is 
founded mainly on a series of inferences rather than direct proof, and 
inferential evidence is all we have against it. Dr. Hicks’s (6) demon- 
stration that the Hendon Chalky Boulder Clay mantles the surface and 
slopes of Pre-Glacial hills and valleys, and Mr. T. V. Holmes’s 
discovery of Boulder Clay at Upminster (8), showing that at least 
two-thirds of the Thames Valley had been eroded before the Chalky 
Boulder Clay was deposited, are neither of them final; for Professor 
Prestwich fully admits a considerable amount of erosion before the 
Chalky Boulder Clay, but later than his early Pleistocene Westleton 
Shingle. Both the cases described by Dr. Hicks and Mr. Holmes 
are to the south of the Westleton line, and far from the great Chiltern 
escarpment, on which the point in dispute must turn. 

There are, however, two areas which give strong a priori evidence 
against the truth of Professor Prestwich’s theory. These are the 
Chiltern Hills and the Downs of western Berkshire, the structure 
of which we will now proceed to consider. 
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The most instructive area in the Chilterns is that in the neigh- 
bourhood of Tring, Prince’s Risboro’, the Wycombes, and the valleys 
of the Missbourne and the Chess. It is all included in sheet no. 7 
of the maps of the Geological Survey, of which the “ Drift Edition” 
admirably shows the complex series of gravels in the district. These 
are also described in two of the Survey Memoirs (1). The map 
shows that the Chilterns consist of Chalk, covered by a varied series 
of drifts, intersected by a number of valleys which cut across the 
ridge from north-west to south-east. The most extensive of the 
drifts is a series of gravels and brickearths that are coloured pink on 
the map and marked as “ Glacial.” There is no Boulder Clay in this 
immediate district, but the gravels, though somewhat different in 
composition, appear to be continuous with those which pass under 
this deposit further to the east. They are, therefore, earlier than the 
Boulder Clay. Though marked as “ Glacial,” no one would be likely 
to maintain that they are Glacial in the same sense as is the Boulder 
Clay. They are certainly due to water action in some form, instead of 
to the direct agency of ice like a moraine. To avoid the ambiguity 
involved by the use of the term “ Glacial,” it may be advisable to 
call these the “ Newer Plateau Gravels.” They must be dis- 
tinguished from another set, which may be called the ‘ Older 
Plateau Gravels,” which are the “ Pre-Glacial Gravels” of the 
Geological Survey and the Westleton Shingle of Professor Prestwich. 
Examples of these occur in this area capping the outliers of Eocene 
beds at Penn and Lane End, near High Wycombe. The former 
existence of these two plateaux, each capped by its own set of 
gravels, was first demonstrated by Professor T. McKenny Hughes 
in 1869 (9). 

A third set of gravels occurs on the floors of the set of valleys 
running through the Chalk ridge; as these occur right up to the 
watershed, it is clear that they must have been deposited at a time 
when the valleys continued further to the north. 

The fact that the valleys of Bradenham, Hampden, and the 
Miss cut through the plateau and contain none of the “ newer high 
level plateau gravels” shows that the valleys are later than the 
gravels. The valleys themselves, though now dry in their upper 
parts, breach the Chalk escarpment, and it is impossible to examine 
them without feeling that they are due to erosion by rivers that once 
rose some distance to the north. The breaches made by the heads 
of the valleys are most impressive; thus, that on the road from 
Wendover to Aylesbury crosses by a pass the summit of which is 
503 feet high, while the ridge on either side rises to 790 and 800 feet. 
Similarly, the road from West Wycombe to Prince’s Risboro’ crosses 
through a breach at the height of 427 feet between points of the 
ridge that are 700 feet only three-quarters of a mile to north-east and 
south-west. The deposits on the floor of the valley are also suggestive 
and tell no less strongly in favour of the formation of the valleys of 
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former streams, for beds of gravel lie along them. Sections in the 
gravels on the floors of the dry Chalk valleys are scarce and 
unsatisfactory ; there is a small one within the fork of a lane and the 
main road from Missenden to Prince’s Risboro’, just to the north-east 
of Hampden House. The hole shows a coarse gravel of unrolled 
flints with but little sand and without any oolitic material. Mr. 
Whitaker records a note by Mr. Jukes Browne upon the gravels at 
Saunderton in the next valley to the west, which show the same 
characters (1, p. 447.) 

The nature of these gravels is important, as it is to their con- 
stitution that we have to trust to know what was the former course 
of the rivers that eroded the valleys in which they occur. There are 
two possible explanations: either these streams rose on the Oolites 
to the north, and are earlier than the Chalk escarpment, or they were 
confined to the Chalk (as the Chess still is), and existed when this 
formation extended much further to the north-west than at present. 
That this latter view is correct appears the more probable, as the 
gravels of these dry valleys are composed solely of material derived 
from the Chalk and the “ pink” gravels which overlie it. If the 
head-waters of the rivers had been situated on Oolitic rocks, it is 
about certain that some fragments of these would occur in the gravels. 
It might be suggested that these have been eliminated owing to the 
distance of the valleys from the Uolites ; but when we remember that 
fragments of these rocks occur in the Thames gravels on the south 
side of the Chalk, and much further from the Oolites than the 
Saunderton—West Wycombe valley, this explanation seems insuffi- 
cient. That the valleys are later than the so-called ‘Glacial 
Gravels”’ or Newer Plateau Gravels, we have already seen; but the 
very irregular nature of the floor of the valley, from which all traces 
of any former channel have been destroyed, shows that it is of some 
considerable age. To learn whether the valleys were earlier or later 
than the Boulder Clay, we must turn to a member of the series 
which cuts this deposit. The Lea serves our purpose very well; 
in its upper course it presents identical features with those of the 
Miss and Chess, while we know that at Hertford the Lea Valley was 
eroded in the period that intervened between those of the Newer 
Plateau Gravels and the Boulder Clay, deposits of the latter of which 
occur within it. If therefore, as seems highly probable, all the 
north-west to south-east valleys through the Chilterns were formed 
simultaneously, then the Chalk escarpment was breached in the 
period between the formation of the Newer Plateau Gravels and the 
Boulder Clay. 

The next point for consideration is as to the evidence to show the 
age of the escarpment itself. The distribution of the Boulder Clay 
gives us a good hint in this direction. This deposit was apparently 
formed by the southernmost portion of the East Anglian ice-sheet, which 
travelled from north-east to south-west : towards its end it appears to 
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have split into two tongues, one of which kept to the south of the 
Chalk ridge, as far as St. Albans, Hendon, and Finchley, while the 
other flowed along the foot of the Chalk escarpment past Hitchin and 
Dunstable, whence it trended off to the north-west towards Leckhamp- 
stead. The Chalk hills of this district thus rose above the level of 
the ice which lay upon their lower flanks.* This tongue of the glacier 
seems to have had but little erosive power and to have flowed only along 
lines of low land previously in existence. Thus in the valleys of the 
Brent and the Lea it simply occupied pre-existing valleys without 
eroding fresh ones. As, moreover, it was apparently unable to sur- 
mount the Chalk ridge, it does not appear likely that this thin lobe of 
ice eroded the valley it occupied on the north side of the escarpment. 
It is much more probable that it there extended so far south owing to 
the former occurrence of a valley along which it flowed. That is to 
say that the valley at the foot of the Chalk escarpment, and the escarp- 
ment itself, are both older than the Boulder Clay. 

We have next to consider the question whether the Thames ever 
flowed up the valley of the Thame, across the watershed, and down 
the Ouse into the Wash. Conclusive evidence against this can only 
be obtained bya detailed study of the distribution of the gravels upon 
the watershed between the Thame and the Ouse. Until such evidence 
is forthcoming we are thrown back on two general considerations: in 
the first place, the great irregularity and sinuous course of this watershed 
renders it very improbable that it could have been formed by a line 
of elevation which broke across the former course of a river. Further, 
the only way in which the Thame could have surmounted the barrier 
would have been by its waters having stood at a higher level; there is 
no evidence of any great lake which discharged to the north or of 
movements of the country which have since lowered the valley of the 
Thame. Apparently Professor Prestwich’s only reason for suggesting 
this connection between the Thames and the Wash was the difficulty 
of explaining the formation of the gorge through the escarpment 
between Moulsford and Pangbourne. But this gorge is simply the 
southernmost of the series of parallel valleys through the Chilterns. 
The level of the floor of the gorge is lower than that of the passes 
through the escarpment further to the north-east, because the height 
both of the ridge and the passes descend as the former is followed to 
the south-west. The Thames gorge is so closely analogous to the 
series of valleys parallel to it, that it appears most probable that it 
was formed at the same time—viz., before the period of the Boulder 
Clay. We may summarise, then, the sequence in the Chilterns as 
follows :— 


2 Mr. Worthington Smith has recently described some drift deposits on the 
higher parts of the Downs near Dunstable as a ‘“‘ Boulder Clay.’’ This has not 
been generally accepted as such ; and even if it be glacial in origin, as it contains no 
northern boulders, and is exclusively composed of local materials, it does not prove 
that the northern ice-sheet ever occurred on the higher parts of the Downs. 











NATURAL SCIENCE. 


AvuGuSsT, 


(1.) Existence of a high plateau; formation upon this of the 
“Older Plateau Gravels” of Lane End, Penn, &c. 
(Coloured red on the Geol. Surv. Maps.) 

(2.) Prolonged period of denudation, resulting in the formation of 
a second plateau, lower than the last, and interrupted at 
places by hills left undenuded. Deposition on this plateau 
of the ‘“* Newer Plateau Gravels.” (Coloured pink on the 
Geol. Surv. Maps.) The Chalk escarpment was then in 
existence, but it was much higher and further to the north. 

(3.) Erosion of the series of north-west to south-east valleys, 
including those of the Thames at Goring, and of the Miss, 
Chess and Loudwater. 

(4.) Cutting back of the Chalk escarpment to approximately its 
present position by the erosion of the Thame and Ouse. 
This cut off the head waters of the Miss, Loudwater, etc. 

(5-) Advance of the ice-sheet which deposited the Boulder Clay. 


The only remaining question is whether it be possible to fix any 
definite date for this series of events. Everyone will admit that 
no. 5 was early Pleistocene, as it is generally considered that the 
arctic facies of the fauna in the Norwich Crag was due to the 
refrigeration of the climate, which culminated in the formation of our 
English glaciers. This gives us the latest date for the last member 
ofthe series. Professor Prestwich includes no. 1 also in the Pleisto- 
cene; but if we do not accept his correlation of these drifts with 
the Westleton beds, then these gravels may be of any age between 
the Eocene and the early Pleistocene. When we remember how 
little the structure of the country appears to have altered since the 
time of the Boulder Clay, it isa rather heavy order to crowd such 
a long series of events into the short time between the end of the 
Pliocene and the beginning of the deposition of the Boulder Clay. 
This affords further reasons against the acceptance of the Westleton 
age of the **Older Plateau Gravels,” which may be allowed an 
extension backward into the Upper Tertiary, the exact amount of 
which cannot now be determined. 

Let us now turn to the western end of the Berkshire—Chiltern 
escarpment, where valuable evidence of the Pre-Pleistocene age of 
the Chalk escarpment is afforded by the distribution of the Sarsen 
stones. These are huge masses of siliceous rock, now lying scattered 
over the Downs. Whence they came is not quite decided: they un- 
questionably represent some former bed of sand, which has now been 
denuded away and these boulders only left. They vary greatly in 
composition. They are believed to have been derived either from the 
Woolwich and Reading or the Bagshot beds, but probably came 
from more than one horizon. Some of them have been found in situ in 
the former, and thus unquestionably belong to them, while others occur 
on the London Clay and on Bagshot beds, and thus with equal cer- 
tainty are far more recent than the Woolwich and Reading beds. 
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Some, moreover, occur in districts where it is probable that this 
formation never extended. 

The distribution of the Sarsens enables us to approximately 
determine the original extension of the Tertiary Sands that yielded 
them. The Sarsens are abundant on both sides of the Kennet valley, 
on the Marlborough Downs, and thence along a line past Avebury 
north to Swindon. The blocks here are small, as they are also at 
Highworth and Hannington. They occur on the dip slope of the 
Chalk of the Berkshire Downs as far as Aldbourne and Lambourne, 
but they appear to be entirely absent from the higher part of the 
Downs. Ina walk from Ashbury to Aldworth, along the edge of the 
Chalk escarpment past Uffington Castle and White Horse Hill, not 
a single Sarsen stone was seen, except those forming the cromlech 
and circle of Wayland Smith’s cave and the famous ‘“‘ Blowing Stone.” 
These are certainly not im situ: the Blowing Stone has been moved 
to its present position. Nor can I find any record of Sarsens on the 
escarpment. The highest point at which they occur is one mile from 
the edge of the Chalk escarpment. Mr. W. Cunnington, who knows 
the Wiltshire and Berkshire Downs better than anyone, says that their 
absence from the ridge is certainly not due to their having been 
removed by man; and my colleague, Mr. Andrews, has recently 
searched the downs around Aldbourne and can find none nearer the 
escarpment than on Kingstone Down. Their absence from the 
escarpment seems to show that the Sarsen-yielding horizon thinned 
off against the higher part of the Chalk, so that this apparently rose 
above the level of the water in which these sands were accumulating. 
The estuary probably extended up the Kennet Valley and then over 
the lower slopes of the Chalk Downs to Abury, and north of this till it 
reached the Jurassic plain about Swindon. A further continuation 
may be indicated by some Sarsens which occur in the valley that 
runs from Swindon to Hannington and near Highworth. But in any 
case the Sarsens in the Swindon district are sufficient to prove that 
at least a part of the Berkshire Chalk escarpment was in existence in 
the time of the later set of Sarsen-yielding sands, 7.¢., probably Upper 
Bagshot. 

That the Berkshire escarpment took up its present position earlier 
than that of the Chilterns is shown very clearly by a comparison of 
their structure. (Figs. 1 and 2.) Thus, while the Chilterns is jagged 
and irregular and breached by numerous former stream courses, the 
Berkshire escarpment is regular and unbroken. The whole drainage 
system of the Chilterns has been altered since the date when the 
escarpment was formed, while in the Berkshire Downs the drainage is 
entirely resultant on the present slope of the country; thus the 
drainage of the latter is of the type known as subsequent, that of 
the former as antecedent. 

There is a third line of argument which there is only space 
here briefly to indicate, viz., that the Thames and its tributaries 
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are essential members of the river systems of England to the south 
and east of the Humber and the Severn, and that the main outlines of 
this system were determined long before Pleistocene times. If we 
examine a map of this portion of England (Fig. 3), we see that all 
the rivers rise in a central area included within a radius of about 
thirty miles from Rugby. Hence rivers flow north-east into the 
Wash and the Humber, south-west into the Severn, and south-east 
into the Thames. If we examine a sketch-map showing these rivers, 
two facts are clearly brought out: first, that the drainage lines are 
dependent on the ridges of the Oolites; and, secondly, that they appear 
to be independent of the arrangement of the highlands of the chalk 
in the Chilterns. Thus, while the Thames and the valleys of 
the Loudwater, Miss, Chess, and Colne run right across the Chalk 
at right angles to the ridge, and in a south-easterly direction, the 
rivers of the Oolitic country, on the other hand, flow in the main to 
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Fic. 1.—Outline of the Berkshire Chalk Escarpment. 
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Fic 2.—Outline of the Chiltern Escarpment, showing the valleys of the Thames, 
Loudwater, Miss, and Colne. 
north-east or south-west, parallel to the ridges. That is to say, the 
river systems of the Chalk country were antecedent to the hills, while 
in the Oolitic country they were subsequent or simultaneous. This 
admits of the simple and probable explanation that the rivers rose on 
a central plateau and radiated thence in every direction, flowing 
along the lines of least resistance. Those rivers whose course was 
parallel to the strike of the beds cut valleys through the soft clays, 
and left the harder limestones standing out as ridges between them. 
Those which drained the south-eastern slope had to cut their way 
at right angles to the strike, and thus formed deep narrow valleys 
through the Chalk ridge. At first these were probably all good sized 
streams, but the Thame and the Ouse which flowed in the valley 
between the Chalk and the Oolites cut the escarpment further and 
further to the south, and thus drained off the headwaters of the 
Buckinghamshire tributaries to the Thames. 
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The dates of these various episodes cannot be fixed very precisely. 
There are two outside limits: the valleys are earlier than the Boulder 
Clay. They are later than the Newer Plateau Gravels, but it is not 
possible to determine the exact age of these, for if we reject Professor 
Prestwich’s hypothesis of their correlation with the Westleton beds, 
then they may extend back indefinitely into the Tertiary. The 
nearest approach to a determination of a maximum age of the great 
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Fic. 3.—Sketch-map of the South-East of England, showing the rivers and 
principal escarpments (black lines) ; the dotted rivers are now dry. 


central plateau which fixed the direction of the rivers of the south- 
eastern quarter of England is that it is Post-Eocene; how much 
later, one cannot be sure. The evidence quoted from the Berkshir 
area shows that the erosion of the main valley between the Chalk 
and the Oolites had commenced before the period of the later set of 
Sarsen stones, which are probably of Upper Bagshot age. So that 
one can only conclude that the main outlines of the river systems in 
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question were laid down in the long recordless period which followed 
the close of the Eocene, when England for the last time ‘‘ arose from 
out the azure main.” As no deposits of any value as a time scale 
have been left in this district for this period, it is unfortunately only 
too possible that we may never be able to arrive at a more exact 
determination of the date of the Thames and its northern tributaries. 
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Some Account of the Gall-Making Insects of 
Australia. 


HE very interesting paper on the formation of vegetal galls 
and their inhabitants in the November number of Natura 
SciENcE has induced me to offer some notes of my observations on 
the galls produced in this country, and the conclusions I have arrived 
at as to their origin after close study extending over some years. 

The researches of many of our entomologists have shown that 
the insect fauna of most countries is regulated by, and adapts itself 
to, its surroundings in a most remarkable manner. Though, in so 
large a mass of land as Australia, we have a great range of climate 
and a diversified vegetation, the bulk of this great island is covered 
with stunted, scrubby forest trees, broken here and there along the 
coastal mountains and alluvial flats by thick forest lands, and in the 
north-eastern parts by dense jungles and tropical bushes. 

One can safely say that the trees prevailing over nine-tenths of 
Australia are ‘‘ gum trees,” Myrtaceous trees chiefly belonging to the 
genus Eucalyptus, and smaller shrubby trees belonging to the order 
Leguminose, genus Acacia, commonly known under the names of 
wattles, myal, mulga, etc. 

In the genus Eucalyptus some 140 species are described, of 
which the extreme forms are the small, bamboo-like, slender-stemmed 
mallee-scrub gums, growing up in clumps from a common base, with 
thin, long, slender roots just below the surface of the dry, sandy country 
they cover in many of the inland districts, and the giant gums of 
Tasmania and South Gippsland, whose roots strike deep down into 
rich alluvial soil, and whose great rounded trunks shoot up 400 feet 
in height. 

The Australian gum trees may be considered as taking the position 
in our forests that the oak trees occupy in those of England and 
Europe. As, therefore, on the oaks of the Old World the larger pro- 
portion of the most interesting galls are found, so in this country 
the bulk of ours are produced upon Encalypti. On the western 
plains and uplands, but also in a less degree in the denser scrubs 
clothing the coastal ranges, bush fires that devastate miles and miles 
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of country are of annual occurrence. These, for the most part, do not 
destroy, but simply char or scorch the foliage of the larger trees, pro- 
moting a vigorous growth of young suckers shooting up from the base 
of the trunks or roots, the tender foliage of which forms a dainty 
lodgment for hundreds of insects, and is especially suitable for gall 
producers. 

Before proceeding with a brief account of some of our most 
characteristic galls, we will take a glance at their food-plants, as 
certain groups seem to have a decided preference for allied species. 
The Cynipide are found upon Acacias and Eucalypts; the galls of 
the Psyllide upon the Eucalypts; the Cecidomyia (gall gnats) attack 
Eucalyptus, Melaleuca, Leptospermum, Omalanthus, Acacia, and Frenela ; 
while though the greater number of our gall-making coccids confine 
themselves to Eucalyptus, some of the smaller groups also attack 
Casuarina, Leptospermum, and Melaleuca. 

Both the form and the structure of the dipterous galls, all of 
which belong to the family Cecidomyia, are very variable. One of 
the commonest, Cecidomyia Frauenfeldi, Schurer, about the size of a 
small filbert, is composed of a number of papery scales over- 
lapping each other like the petals of a rosebud, while the larva lies 
curled up at the bottom close to the point of attachment to the twig. 
Very different are the round, hard, shot-like galls of Hovotomyia 
Omalanthi, Skuse, often covering the leaves with their rounded reddish 
warts. The structures of Diplosis frenele, Skuse, are very remarkable, 
being subglobular, fruit-like galls, formed of three thin valves growing 
upon the slender branchlets of the desert pine (Frenela Endlicheri). 

Those that infest Acacias produce curious tubular galls. 
Cecidomyia acacia-longifolia, Skuse, aborts the young seed pods, altering 
them into irregular masses of tubular cells, each containing a 
larva, and occurring in such numbers that every seed pod on one of 
these trees is thus transformed. 

Hardly anything is known about the Cynipide belonging to this 
country, but I have described three species (placed provisionally in 
the genus Cynips) all of which are found upon the Acacias, though I 
know several Cynips galls upon the Eucalypts. 

Cynips acacia-longifolia attacks the flower-buds, aborting them into 
large rounded soft masses which, when mature, are handsomely tinted 
with red and yellow, from which they obtain the not inappropriate 
name of “Acacia apples”; C. Maideni produces galls upon the 
branchlets and twigs of the same Acacia, often altering them into 
swollen gouty excrescences six or seven times their natural size; 
C. acacia-discoloris deposits its eggs in the leaf-buds, which change 
into oval hollow galls ornamented with three short prongs or horns at 
the apex. 

In the Homoptera, the family Psyllide contribute a number of 
rounded woody galls upon the leaves of the Eucalypts. In one 
species the larve form soft fleshy galls of a brilliant red tint, so 
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plentiful, sometimes, that the trees appear at a distance to be covered 
with crimson berries ; another simply punctures the leaf and lives in 
the depression formed round it. This often swells out into an 
elongate, rounded, bubble-like gall still growing with the leaf after 
the Psylla has emerged. 

I now come to the most remarkable group of our gall insects, 
namely, the gall-making coccids, belonging to the sub-family Brachys- 
celine. In the typical genus Brachyscelis, both the male and female 
coccids produce some of the most singular and fantastic growths ever 
found upon a tree. The members of this genus, if not all the 
Brachyscelids, confine their attentions to the Eucalypts. The male 
galls are generally small tubular growths from one to three lines in 
length, very slender, with a dilated rim or bell mouth at the apex ; in 
some species they are very rare or unknown, while in others they 
cover the leaves in thousands. In Brachyscelis munita, Schrader, the 
male galls grow together, forming a curling, twisted mass of slender 
truncated tubes without an enlargedapex. I have received specimens 
of these from country correspondents under the name of “ vegetable 
coral.” 

In B. pharatrata, Schrader, and in several allied species, the male 
galls are produced from the side of the fully-developed female gall, 
forming a flattened mass of coalescent tubes enveloped in a smooth 
fleshy covering, often of a brilliant red tint, ten or twenty times the 
bulk of the female gall from which it springs. 

The larve are pale, yellow shield-shaped little creatures, with 
short stout antenne surmounted by long bristles of irregular length ; 
the segments are distinct and the outer margin of the whole insect is 
fringed with short feathery cilia, truncated at the apex, while there are 
two long hairs or filaments at the anal tip. 

The male coccid is a delicate, pale yellow or bright pink, two- 
winged little insect, with long plumose antenne and slender hirsute 
legs. The abdomen is very long and slender, and wonderfully adapted 
for reaching down to and impregnating the virgin females imprisoned 
in their woody coverings. 

The female galls are produced upon the twigs or branches (excep- 
tionally upon the leaves, asin B. pharatrata) ; they are round, conical, 
cylindrical, sessile, or stalked, some quite flat on the sides, others 
angular with apical extremities, produced into long straight or curved 
horns often several inches in length. B. duplex, Schrader, is four- 
sided, three inches long, an inch in diameter, with two sides prolonged 
into leaf-like horns from six to nine inches in length, gradually taper- 
ing to a point; the apical orifice in this gall is key-hole shaped, and lies 
between the bases of the horns. B. munita, Schrader, is smaller and 
much more variable; the apical orifice is a minute circular hole with 
a long, slender, straight or curled horn shooting out from each of its 
four angles. B. ovicola, Schrader, is always a symmetrical oval over an 
inch in length, while B. pomaformis, mihi, known in Queensland as 
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the ‘“* bloodwood apple,” has a height of two inches, and a diameter 
of three. 

There is a very curious double growth in B. pileata Schrader, 
and B. variabilis, mihi, unknown in any other species we are acquainted 
with. In the former, a long fleshy spike shoots out, under which the 
female gall is formed. As it increases in size the spike cracks round 
at the base, turning into an inverted cup-like covering protecting the 
young gall; this becomes brown and dry, falling off as the gall 
beneath reaches maturity. In B. variabilis the gall, which is very 
globose and woody, has a hollow dome-shaped false cell growing 
around and above the true solid gall. In the latter there is a very 
small round apical orifice, while in the dome above there is a ragged 
irregular aperture. Both these species appear to present a case where 
the outer bark of the stem throws off another gall on its own account. 

The female coccids are top-shaped, round at the head, and 
sharply attenuated towards the anal tip or “ tail”; they are yellow 
or semi-transparent “ grubs” with no visible mouth or eyes when 
mature ; short, rudimentary, three-jointed antenne are situated on a 
small knob (evidently the head segment) between the fore legs; the 
middle and hind legs are slightly larger, and all terminate in a simple 
curved claw; the abdominal segments are distinct, covered lightly 
with fine hairs, and on the dorsal side carrying irregular rows of short 
sharp spines (which form very good guides for determining specific 
differences). From the tip of the anal segment stand out the anal 
appendages, consisting of two black horny processes lying close 
together, but tapering and generally cleft at the tip. 

The mature coccid is simply a bag of semi-transparent jelly, 
which changes into a thin transparent fluid, in which the white 
opaque eggs can be seen, through the skin, floating about; they are 
extruded in long strings, each egg sac bursting a few seconds after its 
emergence, when the new-born larva, after a few kicks and struggles, 
shakes itself clear and crawls down under its mother, remaining inside 
the gall and often filling the cavity between the wall of the gall and 
her. After some days they crawl through the apical orifice and 
escape on to the tree. 

If all the thousands of larve that escaped from a single gall 
were able to make good their footing upon the tree, that would 
succumb speedily to their united attacks; but besides the numbers 
that never succeed in producing a gall, many that do are destroyed at 
a very early stage by the attacks of hymenopterous and other parasitic 
insects. 

There are two other genera belonging to this group, Ascelis and 
Opisthoscelis. In the former the adult female has no signs of legs or 
head, but is simply a mass of yellow jelly armed with a remarkable 
three-fingered anal appendage, which plugs up the apical opening in 
the flat blister-like or globular gall. The males of Ascelis do not 
produce galls, but remain in the parent gall until full grown. 
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In Opisthoscelis the adult female has the segmental divisions well 
defined, and though both the fore and middle legs are wanting there 
is a well-developed hind pair, in which the tarsal claw is produced 
into a long thread-like joint sometimes much longer than the whole 
coccid. 

Another remarkable genus, Cylindrococcus, forms scaly fruit- 
like galls (which are frequently mistaken for seeds or cones) upon the 
“‘ she-oaks ” (Casuarina), while the members of the genera Spherococcus 
and Frenchia form several curious galls very distinct from each other. 
It is doubtful if the last three genera can be included in the sub- 
family Brachysceline, but they are mentioned here on account of the 
gall-making habits of most of their species. 

From their minute size it is difficult to observe the larve of many 
of these coccids when upon the plants, but taking one as a type, A scelis 
premollis, Schrader, a species rather common about Sydney, found 
upon the “ bloodwood ” (Eucalyptus corymbosa), we may illustrate how 
the larve of Brachysceline attack the foliage. Upon leaving the 
mother gall they scatter all over the leaves, but only those fortunate 
enough to come across the younger growth towards the tips of the 
branches gain a foothold. They attach themselves to the epidermis, 
simply sinking into the leaf, the larve disappearing in a very short 
time, leaving the apical orifice, like a pin prick, and a minute blister 
as the only indications of their presence. 

In the case of a parent insect (as in the Cynipide) forming an 
incision in a growing woody tissue, it is quite possible that she might 
inject some acid or irritant secretion that would have a good deal to 
do with the ultimate form of the gall; but where the larva itself 
directly attacks the plant it is quite evident that there can be no 
irritant matter of any consequence introduced with it, and the final 
shape of the woody excrescence must be altogether influenced by the 
mode of feeding or working of the insignificant-looking little coccid. 

It is; therefore, very remarkable that a number of white grub- 
like coccids, with aborted appendages, differing so little from each 
other in specific characters, should each have the power of forming a 
distinct and well-defined form of gall, which never varies in size or 
shape unless attacked by either outward or interior inquilines. The 
question then arises, What first causes a gall to be oval in one 
species, and in another species to put forth branching horns? 

Their growth is very rapid, and the form of the gall is determined 
and apparent at a very early stage of formation on the tree. It is 
quite evident, in the genus Brachyscelis, at any rate, that the after-shape 
of the gall must be anticipated, because the inner skin, or wall of the 
gall, in contact with the female coccid, is smooth, hard, and sapless 
some time before its full development. Where the larva is a free- 
moving creature, it can no doubt materially direct the accumulation 
of vegetable matter either at the base, sides, or apex of the excrescence 
by feeding upon or neglecting one portion more than other, and 
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through an inherited instinct, each insect of a species forms a gall the 
exact counterpart of the other. This would be marvellous enough, 
but where the enclosed insect can apparently have noconnection with 
her cell for a considerable portion of the latter part of her existence, 
it is even more astonishing, and the fact that the form of the galls 
is influenced at an early stage is borne out by my observations that 
many attacked by coleopterous and hymenopterous inquilines,* which 
have destroyed the coccid, still grow and increase in the uniform 
typical shape distinctive of its species. 

The excessive flow of sap caused by the intrusion of the larva 
into the tissue of the leaf or twig would naturally cause an after- 
growth where the sap-circulation was altered, and naturally would 
form an excrescence of aborted, diverted, woody fibre, but this cannot 
account for a mass of galls with long curled horns or other decided 
characteristics being evolved from such a simple cause. The final 
shape of the gall must be directed by this tiny organism in some 
wonderful manner as yet unknown to us. 


REFERENCES. 
[The full descriptions and figures of the insects and galls referred to by Mr. 
Froggatt in this article will be found in the following paper by him.—Ep.] 
Notes on the family Brachyscelidz, with some account of their parasites, and 
descriptions of new species. Parti. Proc. Linn. Soc.N.S.W.,ser. 2, vol. vii., 
PP- 353-372, pls. vi., vii., 1893. 
Part ii. Ibidem, vol. viii., pp. 209-214, pl. viii., 1894. 
Part iii. Ibidem, vol. viii., pp. 335-348, pls. xvi., xvii., 1894. 


WALTER W. FRrRoccatrT. 
Technological Museum, Sydney, N.S.W. 


(? Inquiline: an animal that lives in an abode properly belonging to another, 
either at the expense of the latter, as in the present case, or merely as a co-tenant.— 
Ep.] 
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Books of Reference in the Natural Sciences. 


F all the services that can be rendered to the systematic naturalist, 
the compilation of books of reference is the most useful and 
perhaps the most thankless. The general value of these books as 
time-savers is so great, that it is wise in a journal that endeavours to 
assist scientific as well as general readers to devote a few pages to a 
list of those works in the various departments of Natural Science 
which are found by experience to be of service. 

To anyone studying a particular group of animals or plants, the 
loss of time, to say nothing of temper, in hunting up references and 
getting special information is often considerable, and it must be a 
satisfaction to know that there is in existence a book in which we can 
find the greater part ot the information for which we are seeking, 
simply by turning over a few of its pages. It may also, occasionally, 
raise in the searcher feelings akin to gratitude. Such books should 
be perfect to be of service; a wrong quotation shakes one’s faith in 
the compiler, and if such often occur, the worker is apt to put aside 
the book with a sigh. Despite the difficulty of attaining this perfec- 
tion, there are instances of accurate reference books—e.g., Bronn’s 
‘‘ Nomenclator Palzontologicus”—laboriously passed for press, and 
compared item by item with the original sources, after the manuscript 
is put into type; for this is the only way to approach exactness. 
In other cases, the compiler has been known not even to have seen a 
proof of his work, which has been allowed to go forth into the world 
with all its errors uncorrected. There can be little use for such books, 
though they do occasionally put one upon the track of something 
previously overlooked, 

In the following list, no distinction has been made between good 
and bad books of reference; they have been classified under subjects 
as far as possible, and notes have been added whenever it has been 
considered necessary. The list, though obviously incomplete, has been 
compiled with the help of those most qualified to speak from experience 
and is offered to those who, working mainly in one field, occasionally 
wish to stray into another. 


GENERAL LITERATURE OF NATURAL SCIENCES. 


British Muszum.—Catalogue of Printed Books. This is now nearly complete for the 
following letters: A—P, U—Z. It is still going through the press, and will be 
completed in about ten years. 
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BRITISH Museum.—Academies. An excerpt from the Catalogue, and containing all 
the publications of scientific societies entered under the name of town where 
published, contained in the British Museum up to 1885. 

British Museum.—Periodical Publications. An excerpt from the Catalogue, and 
containing all the serial publications, other than those of scientific societies, 
contained in the British Museum up to 1885. 

Roya Society.—Catalogue of Scientific Papers. Up to 1883. This contains 
references to papers which appeared in scientific serials. 

ENGLISH CATALOGUE OF Booxs.—Yearly. Contains titles of all books published in 
Great Britain and the United States since 1835. 

KayserR.—Index Completissimus Librarum. 1834-1891. A list of all books 
published in Germany between those years. 

LorENnz.—Catalogue général de la Librairie Francais, 1840-1890. A list of all books 
published in France between those years. 

Brunet, J. C.—Manuel du Libraire. 8 vols. Paris, 1860-80. General. 

TieELe, P. A.—Nederlandsche Bibliographie van Land- en Volkenkunde. Amsterdam, 
1884. 

ANDERSON, J. P.—The Book of British Topography. 1881. 

LivEN, J. H.—Catalogus Disputationum in Academiis et Gymnasiis Scandinaviz et 
Finlandiz. 1778-9. Continued by G. Marklin under similar title up to 1819. 
Upsala, 1820. [Most valuable for the older Scandinavian dissertations. ] 

DryYANDER, J.—Catalogus Bibliothece Historico-Naturalis Josephi Banks [Banks 
had a remarkable collection of early books on Natural History: this collection is 
in the British Museum (Bloomsbury), and is now incorporated in the general 
Catalogue. | 

Boéumer, G. R.—Bibliotheca Scriptorum Historie Naturalis. 1785. Valuable for 
early publications. 

Reuss, J. D.—Repertorium commentationum a societalibus litterariis. Gottinge, 
1801. Gives papers on zoology, botany, and mineralogy published by academies, 
arranged under subjects. 

Natur#& Novirtates (Friedlander & Sohn, Berlin).—This is a booksellers’ fortnightly 
list, giving the titles of all publications on Natural History and the exact sciences 
as they appear. 

Hutu & Kvittxe.—Societatum Litterz. Yearly since 1887. List of current 
literature on General Science. Frankfurt a. O. 

VALLEE, L.—Bibliographie des Bibliographies. Paris, 1883. 

LisT OF BIBLIOGRAPHICAL WORKS IN THE READING-ROOM OF THE BRITISH MUSEUM. 
British Museum, 1889. 

Scupper, S. H.—Catalogue of Scientific Serials. 1885. Includes all publications 
of academies and societies. 

Botton, H. C.—Catalogue of Scientific and Technical Periodicals, 1665-1882. 1885. 

PooLte, W. F.—An Index to Periodical Literature, 1882; and supplementary 
volumes. Al] papers in magazines and similar periodical publications. 

(HETHERINGTON, E.].—Index to the Periodical Literature of the World. Yearly 
since 1890. (‘* Review of Reviews"’ Office). Incomplete, but growing. 

YeaR Book or Scientiric SocieTies.—Yearly (Griffin & Co., London). Contains 
complete list of all British Societies with their officers, and details of publications 
issued during the year. 

LEFEVRE-PonTALis.—Bibliographie des Sociétés Savantes de la France, 1887. 
Published by the French Government. 

Micter, J.—Die wissenschaftlichen Vereine und Gesellschaften Deutschlands. 
1883-1887. Comprehensive, but imperfect. 

CatTaLocues of the libraries of the following institutions:—Royal, Linnean, 
Geological, Zoological, Museum of Practical Geology, Science and Art Depart- 
ment, South Kensington Museum, Royal Institution, Patent Office, Radcliffe, 
York Gate, and all such Catalogues, British and Foreign. 


GENERAL ZOOLOGY. 
THE ZooLocicaL ReEcorp.—Yearly since 1864. In the volume for 1893 will be 
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found a list of zoological serials with a note of the libraries where they can be 
seen. 

ZooLoGiscHER ANZEIGER.—A fortnightly serial containing original matter, but 
giving a list of new papers and books on zoological subjects as published. An 
index published in 1887, for the ten years then concluded, gives practically the 
whole literature of zoology during that time in one volume. 

ANATOMISCHER ANZEIGER.—Similar to above, but dealing more especially with 
vertebrate physiology and anatomy. 

ZOOLOGISCHER JAHRESBERICHT.—Yearly since 1879. Similar to the ‘* Zoological 
Record,” but deals with Morphology rather than Systematic Zoology. 

ZOOLOGISCHES CENTRALBLATT.—Leipzig, 1894. In progress. 

JOURNAL OF (THE RoyaL MicroscopicaL SocteTy.—This contains a series of short 
reviews on recent microscopical work in all branches. 

THE Natoratist, London, publishes classified annual Bibliographies of Natural 
History for the North of England. 

ANNALS oF ScoTTIsH NaTuraL History, Edinburgh, contains Bibliographies of 
current literature on Zoology and Botany of Scotland. 

Wiecmann.—Archiv der Naturgeschichte. Yearly since 1835. Gives a record of 
zoological literature. 

ENGELMANN, Bibliotheca Historico-Naturalis——From earliest times until 1846; 
continued as Carus and Engelmann, Bibliotheca Zoologica, 1846-1860; continued 
as Taschenberg, Bibliotheca Zoologica, 1860-1880 (in progress). This contains a 
reference to biological literature, either separate or serial, exclusive of botany, 
and is by far the best and most convenient book ever published. 

Acassiz, L.—Bibliographia Zoologiz et Geologie. 4 vols. Ray Society. 1848-54. 
A general catalogue of all books, tracts, and memoirs on these subjects. 

Index-Catalogue of the library of the Surgeon-General’s Office, United States Army. 
15 vols. Washington, 1880-1893. One of the most remarkable catalogues ever 
published—the papers are entered under both subject and author, and though 
essentially medical, it is of the greatest use in general biology. 

Hatter, A. von.—Bibliotheca Anatomica qua scriptorum ad anatomen et physio- 
logium facientia a rerum initiis recensentur. Tiguri, 1774. 

BriTIsH Museum CaTaALoGuEs.—In the recent volumes, ¢.g., Birds, Marsupials, 
Snakes, Fishes, Fossil-Fishes, etc., reference is given, as far as practicable, toevery 
described species, whether in the Museum or not. 

SzinnyEl, J., & J. SzinnyE1.——Bibliotheca Hungarica historiz naturalis et mathe- 
seos. Magyarorszag természettudomanyi és mathematikai kényvészete, 1472- 
1875. Budapest, 1878. 

KreEBEL, R.—Russlands naturwissenschaftlichen und medicinischen Literatur. 
Die in nicht russischer Sprache erscheinen Schriften und Abhandlungen. Jena, 
1847. 

Koscuenikov, G.—[Catalogue of Russian Zoological Literature. Vertebrata, 1885- 
1889.] 4to, 1893, 523 pp. [Not seen: in Russian.] 

CamErRANo & Lessona.—Biblioteca della Zoologia e Anatomia comparata in Italia. 
Torino. Yearly, 1878-1880. 

MoniTorE Zoo.ocico ITat1ano.—Firenze. Yearly since 18go. 

Cavanna, G.—Elementi per una Bibliografia Italiana intorno all’ Idrofauna, etc. 
Firenze, 1880. 

KinGstey, J. S.—List of American publications in Zoology for the current year. 
Amer. Naturalist. 

Morris, J.—Catalogue of British Fossils. 2nd ed. 1854. 

Bicssy, J. J.—Thesaurus Siluricus, 1868. List with references to all known forms 
of the Silurian Period. 

Bicssy, J. J.—Thesaurus Devonico-Carboniferus. 1878. Similar to last, but 
Devonian and Carboniferous. 

ETHERIDGE, R.—Fossils of the British Islands Stratigraphically and Zoologically 
arranged. Vol.i. Palzwozoic. 1888. 

Bronn, H. G.—Index palaontologicus. 1845. All known fossil forms up to date of 
publication. 
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Mitcer, S.A.—American Palzozoic Fossils. Ed. 2 (1877), ed. 3 under title ‘“‘ North 
American Geology and Palzontology."" 1889. Also Supplements. 

ETHERIDGE, R., jun.—A Catalogue of Australian Fossils (including Tasmania and 
the Island of Timor). Cambridge, 1878. 

Bronn, H. G.—Klassen und Ordnungen des Their-Reichs. Newed. 1882-94. In 
progress. Gives a general bibliography to each group. 


For NOMENCLATURE :— 


ScuppER.—Nomenclator zoologicus. 1885. This book includes Agassiz’s Nomen- 
clatores zoologici of 1846, 1848, and 1842-48; and Marschall's Nomenclator, 1878, 
and contains about 80,000 generic names. 

[SHERBORN.—Index generum et specierum Animalium. In manuscript and in 
progress. Can be consulted, on application, at the Geological Library, British 
Museum (Natural History). References to all described recent and fossil forms.] 

[INpEx ANIMALIUM.—The German Zoological Society are preparing a catalogue of 
all accepted recent species, with short diagnoses.) (See paragraph in this month's 
“* News.” 

VERTEBRATA. 
GENERAL. 

Minot, C. S.—A Bibliography of Vertebrate Embryology. Mem. Boston Soc. Nat. 
Hist., vol. iv., no. 11, 1893. 

Woopwarp & SHERBORN.—A Catalogue of British Fossil Vertebrata. 1890. With 
supplement in ‘* Geological Magazine” for January, 1891. Gives full literature, 
synonymy, and localities for all known forms. 

{Publications on special countries are not here given, but the reader will not 
omit to use Blanford’s “ Fauna of India,’’ Grandidier’s ‘‘ Madagascar,’’ Semper’s 
* Philippinen," and similar works. ] 


MAMMALIA. 


TroveEssart, E. L.—Catalogue des Mammiféres vivants et fossiles. Bull. Soc. Sci. 
Angers. Appeared in parts between 1881-1884. 

RoGeEr, O.—Verzeichniss bisher bekannter fossiler Saugthiere. Ber. Nat. Ver. Augs- 
burg, 1887-94. Index to all known forms. 

Dosson, G. E.—Catalogue of the Chiroptera. 8vo, London (Brit. Mus.), 1878. 

Tuomas, O.—Catalogue of the Marsupialia and Monotremata, etc. London (Brit. 
Mus.), 1888. 

Mason, O. T.—Summary of Progress in Anthropology in 1890. Ann. Rep. Board 
Regents Smithsonian Inst., 1890 (1891), p. 527, etc. Yearly. 

FLower & LypEKkER.—A Manual of the Mammalia. 1891. 


AVEs. 


WatTERHOvusE, F. H.—Index Generum Avium. 1889. 

G1eBEL.—Thesaurus ornithologie. Repertorium der gesammten ornithologischen 
Literatur. 1872. 

SuarPe et alii—-Catalogue of Birds. 23 vols. In progress. London (Brit. Mus.) 
1874, etc. Description with synonymy of all known forms. 

FirsrRINGER, M.—Untersuchungen zur morphologie und systematik der Végeln. 
Amsterdam, 1890. Contains a general bibliography of bird literature dealing with 
anatomy and physiology recent and fossil. 

Coves, E.—American Ornithological Bibliography. U.S. Geol. Survey Territories, 
Misc. Publ., no. xi, 1878; and Bulletin, vol. v., 1880. 


REPTILIA. 


Bou.enceEr, G. A.—Catalogue of Chelonians, Rhynchocephalians, and Crocodiles. 
London (Brit. Mus.), 1889. 

BouLEnGER, G. A.—Catalogue of Lizards. 3 vols. London (Brit. Mus.), 1885-87. 

Boucencer, G. A.—Catalogue of Snakes. Vol. 1. London (Brit. Mus.), 1893. In 
progress. 

BouLencer, G. A.—Catalogue of Batrachia. 2 vols. London (Brit. Mus.), 1882. 
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PIscEs. 


Gintuer, A.—An Introduction to the Study of Fishes. Edinburgh. 1880. 

GinTHER, A.—Catalogue of Fishes. 8 vols. London (Brit. Mus.), 1859-1870. A 
new edition of the 1st volume is now in course of preparation by G. A. Boulenger. 

Woopwarp, A. SmitH.—Catalogue of Fossil Fishes. London (Brit. Mus.). In 
progress. This book mentions every described form ; two volumes have appeared. 

AGassiz, L.—Poissons Fossiles. 1833-43. In vol. 1 of this book Agassiz gave a 
bibliography of the subject. 

Boscorp.—Bibliotheca Ichthyologia et Piscatoria. 1874. 

Westwoop & SatcHeLt.—Bibliotheca Piscatoria. (Angling.) 1883. 


INVERTEBRATA. 
GENERAL. 

Wuite & NicHoLtson.—Bibliography of North American Invertebrate Palz- 
ontology. Miscell.. Publ. U.S. Geol. Surv. Territ., 1878, and Supplement, Bull. 
U.S. Geol. Surv. Territ., vol. v., 1879. 

THompson, D'Arcy W.—Bibliography of Protozoa, Sponges, Coelenterata and 
Worms, including also Polyzoa, Brachiopoda and Tunicata for the years 1861- 
1883, Cambridge, 1885. 

TUNICATA. 

Herpman, W. A.—Tunicata. Report Voyage Challenger, vol. vi., 1882, and vol. xiv., 
1886. Bibliography. 

CRUSTACEA. 


Hoek, P. P. C.—Cirripedia. Report Voy. Challenger, vol. viii., 1883. Biblio- 
graphy. 

StessinG, T. R. R—Amphipoda. Report Voy. Challenger, vol. xxix., 1888. Com- 
plete analysis of all previous writings, occupying 600 pp. 

CuiLton, C.—The Subterranean Crustacea of New Zealand,etc. Trans. Jinn. Soc. 
(Zool.), vol. vi., pt. 2, 1894. Bibliography. 

DELLA VaLte, A.—Gammarini del Golfo di Napoli. Fauna u. Flora G. Neapel, 
vol. xx., 1893. Bibliography. 

GIESBRECHT, W.—Pelagischen Copepoden. Fauna u. Flora G. Neapel, vol. xix., 
1892. Bibliography. 

Mayer, P.—Die Caprelliden des Golfes von Neapel. Fauna u. Flora G. Neapel, 
vol. vi., 1882. Bibliography. 

Dours, A.—Die Pantopoden des Golfes von Neapel. Fauna u. Flora G. Neapel, 
vol. iii., 1881. Bibliography. 

Epwarps, H. Mitng.—Histoire naturelle des Crustacées, 1834-1840. All known 
species up to 1840. 

Vocpes, A.—Bibliography of Palzozoic Crustacea, 1698-1889. Bull. U.S. Geol. 
Survey, No. 63, 1890: second edition in Occas. Papers, California Acad. Sci., 
vol. iv., 1893. Bibliography and Index. 


ARACHNIDA AND MyRIAPoDA. 

WALKENAER AND GErvais.—Suites 4 Buffon—Aptéres, 1837-1847. References to all 
known Arachnida, Myriapoda, and Aptera up to publication. 

Stwon, E.—Histoire naturelle des Araignées. 1892-93. All known genera of 
spiders characterised. 

De Saussure anp Humspert.—Etudes sur les Myriapodes. 1872. All known 
American forms. 

LatzEL, R.—Die Myriopoden, 1880-1884. Bibliography. 

See Scupper, under Insects. 

INSECTA. 

Hacen, E.—Bibliotheca Entomologica. 1862. Contains the literature of the 
group since the earliest times, since which date the Zoological Record constitutes 
the safest guide. 

KeLver.—Bibliografia Universali di Apicoltura. Milano, 1881. 

Westwoop, J. O.—Revisio insectorum familiz Mantidarum. 1889. 
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Datta Torre.—Catalogus Hymenopterorum. 1892. 11 vols., of which the first 
has appeared. : 

KiIrCHNER.—Catalogus Hymenopterorum Europ. 1867. 

AnprE E.—Species Hymenoptéres d'Europe et d’Algérie. 3 vols. 1879-86. 

GEMMINGER AND Haro._p.—Catalogus Coleopterorum. 1868-1876. 

LacorDalRE & Cuapuis. Genera des Coléoptéres, etc. Paris, 1854-76. 

HeEypEN, REITTER, AND WeEIsE.—Catalogus Coleopterorum Europz, Caucasi, et 
Armeniz rossice. 1891. 

Cuapuis & Canpize.—Catalogue des Larves des Coléoptéres connues jusqu’a ce 
jour. Mém. Soc. Sci. Liége, viii., 1853. 

SEVERIN, L.—Catalogue général des Hemiptéres. Bruxelles, 1893. 

ScuinerR, J. R.—Fauna Austriaca (Diptera). Wien, 1862-64. All European 
species. 

SCHINER, J. R.—Catalogus systematicus Dipterorum Europe. Wien, 1864. An 
index catalogue to the foregoing. 

OsTEN-SackEN, C. R.—Catalogue of the described Diptera of North America. 
Smithsonian Miscell. Collection, no. 270, 1878. 

Kirsy, W. F.—A Synonymic Catalogue of Neuroptera Odonata. 1890. Recent and 
fossil. 

Hacen, H.—Synopsis of the described Neuroptera of North America, with a list 
of the South American species. Smithsonian Miscell Coll., vol. iv., 1862. 

Kirpy, W. F.—A Synonymic Catalogue of Lepidoptera Heterocera. Vol. i., 1892. 
Sphinges and Bombyces. 

Kirpy, W. F.—A Synonymic Catalogue of Diurnal Lepidoptera. 1877. Bibliography 
and index. 

Morris, J. G.—Synopsis of the described Lepidoptera of North America. Smith- 
sonian Miscell. Coll., vol. iv., 1862. 

CHAMBERS, V. T.—Index to the described Tineina of the United States and Canada. 
Bull. U. S. Geol. Survey, iv., 1878. 

ScuppeEr, S. H.—Index to the known fossil insects of the world, including Myriapods 
and Arachnids. Bull. U.S. Geol. Survey, no. 71, 1891. 

ScupperR, S. H.—Bibliography of Fossil Insects. Bull. U.S. Geol. Survey, no. 69, 
1890. 

Wuite, F. B.—Pelagic Hemiptera. Report Voy. Challenger, vol. vii., 1883. 
Bibliography. 

LICHTENSTEIN, J.—Les Pucerons. Monographie des Aphidiens. Montpellier, 1885. 
Bibliography and list of species known up to 1885. 

MOLLusCa. : 

PaETEL, F.—Catalog der Conchylien-Sammlung. Berlin, 1887-1890. This with 
few exceptions contains ail shell-bearing mollusca known up to that date. 

PFEIFFER, L.—Nomenciator Heliceorum viventium, etc. Cassellis, 1881. This 
volume contains all genera and species of non-operculate terrestrial molluscs 
known at that date, and includes references to Pfeiffer’s Monographia Heliceorum 
viventium. S8vols. 1847-1877. 

PFEIFFER, L.—Monographia Pneumonopomorum viventium. Cassellis, 1852-1875- 
Includes all operculate molluscs known up to that date. 

CockEerELL, T. D. A.—A Check List of the Slugs. Conchologist, 1893, nos. 7 
and 8. 

HERMANNSEN, A. N.—Indicis generum malacozoorum primordia. 2 vols. 1846- 
1852. 

Hoye, E. W.—Cephalopoda. Report Voy. Challenger, xv:, 1886. Refers to most 
of known forms. 

PELSENEER.—Pteropoda. Report Voy. Challenger, xxiii, 1888. Refers to most 
of known forms. 

Tryon, G.—Manual of Conchology, structural and systematic. In progress. All 
known forms figured and described. 

Binney, W. G.—Bibliography of North American Conchology previous to the year 
1860. Smithsonian Miscell. Coll. Vol. v., 1863, and vol. ix., 1869. 
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DoLitFus AND Ramonpd.—Bibliographie de la Conchyliologie du terrain Tertiaire 
Parisien. Paris, 1886. 

Locarp, A.—Prodrome de Malacologie Frangaise. 8vo. Lyon, 1882-86. Biblio- 
graphy. 

HuDLESTON AND WILsSon.—Catalogue of British Jurassic Gasteropoda. 1892. 

Gass, W. M.—Synopsis of the Mollusca of the Cretaceous formation. 1861. 


BRACHIOPODA. 


Davipson, T.—Bibliography of the Brachiopoda. Palzontographical Society, 1886. 
[Mr. C. Schuchert is said to be preparing an index to all described American fossil 
forms. ] 
Bryozoa. 


Busk, G.—Catalogue of Marine Polyzoa. 3 parts. London (Brit. Mus.), 1852-75. 
Jetty, E. C.—Synonymic Catalogue of ‘Recent Marine Bryozoa, including fossil 
synonyms. 1889. 
VERMES. 


E1s1c, H.—Die Capitelliden. Fauna u. Flora G. Neapel, xvi., 1887. A book full of 
information of the most varied kind. 

Lane, A.—Die Polycladen (See-planarien). Fauna u. Flora G. Neapel, vol. xi., 
1884. Bibliography. 

Grassi, B.—I Chetognathi. Fauna u. Flora G. Neapel, vol. v., 1883. 

SCHNEIDER, A.—Monographie der Nematoden. Berlin, 1866. All species known 
up to that date. 

SELENKA, E.—Die Sipunculiden. In Semper's Reisen der Philippinen. Wiesbaden, 
1883.. Bibliography. 

Linstow, O.—Compendium der Helminthologie. Hannover, 1878. Nachtrag, 1889. 
Bibliography. 

Davaine, C.—Traité des Entozoaires et des maladies vermineuses, etc. Paris, 1887. 

Rosa, D.—Revisione dei Lumbricidi. Mem. R. Accad. Sci. Torino, vol. xliii., 1893. 

Moguin-Tanpon, A.—Monographie de la famille des Hirudinées. Paris, 1846. Dr. 
R. Blanchard is, we understand, engaged on a new monograph. 

QUATREFAGES, A. DE. — Histoire naturelle des Annelés marins et d'eau douce. 
Paris, vols. i., ii., 1865; vol. iii., by Vaillant, 1889. 

VeEjDovsky, F,— System und morphologie der Oligochezten. Prag, 1884. 
Bibliography. 

GrarfF, L. von.—Monographie der Turbellarien. I. Rhabdoccelida. Leipzig, 1882. 
Bibliography. 

Ha.vez, P.—Catalogue des Turbellariés. Rev. Biol., v., 1893, pp. 186-197. 

Parona, C.—Elmintologio Italiano, Bibliografio, Sistematico e Storio. Bolletino 
Scientifico, vols. xii., xiii., 1890-91. 


ECHINODERMATA. 


Duncan, P. M.—A revision of the Genera and great groups of the Echinoidea. 
Journ. Linn. Soc. (Zool.), xxiii., 1889. The Pre-Linnean names must be avoided. 

AGcassiz, A.—Revision of the Echini. Illustrated Catalogue vii. of the Museum of 
Comparative Zoology at Harvard College. 4 pts. Cambridge, 1872-74. 
Bibliography, etc. 

WacusmuTH, C., AND SPRINGER, F.—Revision of the Palzocrinoidea. Proc. Acad. 
Nat. Sci. Philadelphia, 1879, 1881, 1885, and 1886. Contains lists of all Palzo- 
zoic Crinoids described up to that date, with bibliographic references. 

CarRPENTER, P. H.—Stalked Crinoids and Comatulidz. Report Voy. Challenger, 
xi., 1884, and xxvii., 1888. Bibliography. 

ETHERIDGE AND CARPENTER.—Catalogue of Blastoidea in the British Museum. 
London (Brit. Mus.), 1886. Bibliography. 

BarRANDE, J .—Cystidées. Systeme Silurien de Bohéme, vol. vii., 1887. Bibliography. 

Lyman, T.—Ophiuroidea. Report Voy. Challenger, vol. v., 1882. List of all 
known forms. 

SEMPER, C.—Holothurien. Keisen der Philippinen. Leipzig, 1868. Bibliography. 
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Lamport, K.—Die Seewalzen-Holothurioidea. In Semper’s Reisen der Philippinen. 
Wiesbaden, 1885. Bibliography. 

TuéeL, H.—Holothuroidea. Report Voy. Challenger, vol. xiv., 1886. Bibliography. 

Perrier, E.—Révision de la collection de Stellérides du Muséum d'Histoire naturelle 
de Paris. Arch. Zool. Expér., iv., 1875, pp. 1-185. Bibliography. 

SLapDEN, W. P.—Asteroidea. Report Voy. Challenger, vol. xxx., 1889, List of all 
known recent species. 

CoELENTERATA. 


HAEckEL, E.—Siphonophora. Report Voy. Challenger, vol. xxviii., 1888. Biblio- 
graphy. 

Happon, A. C.—Revision of the British Actiniz. Sci. Trans. R. Dublin Soc., vol. 
iv., (1889, 1891, etc.). Bibliography. 

Anpres, A.—Le Attinie. Fauna u. Flora G. Neapel, vol. ix., 1884. Bibliography. 


PORIFERA. 


LENDENFELD, R. von.—Monograph of the Horny Sponges. Royal Society, 188s. 
Includes a bibliography of all literature relating to the Spongida. 

Hinpe, G. J.—Catalogue of Fossil Sponges in the British Museum. London (Brit. 
Mus.), 1883. Bibliography. 

VeEjpovsky, F.—Die Siisswasser-Schwamme Béhmens. Abh. k. bohm. Ges., xii., 
1885. Bibliography. 

PRoTOzoA, 

SHERBORN, C. D.—A Bibliography of the Foraminifera. 1888. Includesall previous 
lists. 

SHERBorN, C. D.—Index to the Genera and Species of the Foraminifera. Pt. I. 
A—Non. 1893. Upto December, 1889. Part 2 will appear in 1895. 

Woopwarp, A.—The Bibliography of the Foraminifera, Recent and Fossil, 
including Eozoon and Receptaculites. 14th Ann. Rep. Geol. Nat. Hist. Survey 
Minnesota for year 1885. 

Leipy, J.—Fresh-water Rhizopods of North America. Rep. U.S. Geol. Surv. Territ., 
vol. xii., 1879. Bibliography of chief works on fresh-water Rhizopoda. 

Haecket, E.—Radiolaria. Report Voy. Challenger, vol. xviii., 1887. Bibliography. 

Branpt, K.—Die Koloniebildenden Radiolarien (Sphzrozoéen). Fauna u. Flora 
G. Neapel, vol. xiii., 1885. Bibliography. 


CATALOGUES SHOWING WHERE TYPES CAN BE FOUND. 


Woopwarb AND SHERBORN.—Catal. of British Fossil Vertebrata. London, 1891. 

Woops, H.—Catalogue of the Type Fossils in the Woodwardian Museum, Cambridge. 
Cambridge, 1891. 

Witson, E.—List of Fossil Types and described Specimens in the Bath Museum. 
Proc. Bath Antiq. Field Club, 1892. 

Witson, E.—Fossil Types in the Bristol Museum. Geol. Magazine, 1890. 

Crane, E.—Types and Figured Specimens now in the Brighton Museum. Report 
for 1891-92. Brighton, 1892. ‘ 

PLATNAUER, H. M.—List of Figured Specimens in the York Museum. Ann. Rept. 
Yorkshire Phil. Soc. for 1890. 

Botton, H.—Catalogue of the Type Fossils (Manchester Museum, Owens College). 
Manchester, 1893. 

Report of a Committee upon the Provincial Museums of the United Kingdom. 
Rep. Brit. Assoc., 1887 (1888). Pp. 97-113. Gives Museum, curator, nature of 
collections, etc., etc. 

MEDICINE. 


NEALE's Medical Digest; latest edition embraces references to all the contri- 
butions to some seventeen important English periodicals from 1840 to 1890; with 
elaborate index. 

Scumipt's Jahrbiicher ; references to and abstracts of the more important contri- 
butions to medical science throughout the world, from 1834. 
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Index-Catalogue of the Library of the Surgeon-General, U.S. Army. 1880-93. 
Catalogues and indexes the papers in nearly all the medical periodicals and reports 
in every language. 

BILLINGS AND FLETCHER.—Index Medicus; begun in 1879, both author and subject 
index to all papers in any way bearing on medical science and surgery. Issued 
monthly. New York. 

BOTANY. 
GENERAL LITERATURE. 

PriTzEL, G. A.—Thesaurus Literature Botanice. Leipzig, 1872-74. 

Jackson, B. D.—Guide to the Literature of Botany, London, 1881. 

Hatter, A. von.—Bibliotheca Botanica, qua scriptorum ad Rem Herbariam 
facientia a rerum initiis recensentur. Tiguri, 1772. 

SecuierR, J. F.—Bibliotheca Botanica, sive Catalogus auctorum et librorum qui 
de Re Botanica, de Medicamentis ex Vegetabilibus paratis, de Re Rustica et de 
Horticultura tractant. Lugduni-Batavorum, 1760. 

BoTANISCHES CENTRALBLATT (Cassel).—Yearly since 1880. 

BoTANISCHES JAHRESBERICHT (Leipzig).—Yearly since 1874. 

BrITTEN AND BouLGER.—Biographical Index of British and Irish Botanists. London, 
1893. Gives brief notes on life, works, portraits, and collections. 

For NOMENCLATURE: 

PritzeL.—Iconum botanicarum Index. 1861. Giving a reference to flowering 
plants and ferns discovered previously to 1860. 

Jackson anD Hooxer.—Index Kewensis plantarum phanerogamarum, etc. This 
book gives a reference to every described flowering plant from the time of 
Linnzus to the year 1885 inclusive. Two volumes A—Justicia are issued, the 
remaining two are promised shortly. 

PHANEROGAMS. 

De CanDoL_Le.—Prodromus Syst. Nat. Regni Vegetabilis. Paris, etc., 1824, etc. 

De CanpoLLe.—Monographiz Phanerogamarum. 8 vols. Parisiis, 1878, etc. In 
progress. This amounts to a new edition of the earlier Prodromus. 

Buex, H. W.—Genera Species et Synonyma Candolleana, etc. 4 vols. Berlin and 
Hamburg, 1842-74. 

Nyman, C. F.—Conspectus Flore Europe. 8vo. Orebro, 1878-82. 

BENTHAM AND HooKER.—Genera plantarum, 1862-80. 

Duranpb, T.—Index generum Phanerogamarum, etc. Bruxellis, 1838. 

CRYPTOGAMS. 

Toni, J. B. pE—Sylloge Algarum omnium hucusque cognitarum. Patavii, 1889-94. 
Contains all the known forms of the alge and the diatoms. In progress. 

Saccarpo, P. A.—Sylloge Fungorum omnium hucusque cognitarum. 10 vols, 
Patavii, 1882-92. All Fungi known up to date. 

JAEGER AND SAUERBECK.—Genera et Species Muscorum, etc. 2 vols. San Gallis, 
1870-79. Came out in parts in Verh. St. Gallischen nat. Ges. 

Bottini, A.—Bibliografia Briologica Italiana. Atti (Mem.) Soc. Toscana, xii. 
(1893), pp. 256-292. 

Hue, A. M.—Lichenes exotici a Professore W. Nylander. Parisiis, 1892. 

GoTTSCcHE, C. M., et alii—Synopsis Hepaticarum. Hamburgi, 1844-47. F. Stephani 
is busy upon the Hepatics, and his works should be consulted by the student. 

Spruce, R.—Hepatice of the Amazon. London, 1885. Monographs several 
genera. 

HasirsHaw, F.—Catalogue of the Diatomacez. Ed. 2. By H. H. Chase. New 
York, 1885. Very few copies made by cyclostyle, but can be seen in the Botanical 
Department, British Museum (Nat. Hist.). Contains Bibliography. 


GEOLOGY. 
GENERAL LITERATURE. 
THE GEOLOGICAL Recorp.—1874-1884. A yearly record of the geological litera- 
ture of the world between these years. Discontinued. In vol. i., for 1880-1884, a 
complete list of all geological serials then existing is given. 
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ANNUAIRE GEOLOGIQUE.—Yearly since 1885. In progress. This book gives not 
only a list of the papers on geology published during the year, but also a careful 
digest of the contents. 

QUARTERLY JOURNAL OF THE GEOLOGICAL SociETY.—In November of each year is 
published “ Additions to the Library." This gives not only separate books, but 
titles of papers in serial publications. 

DewaLgue.—Catalogue des ouvrages de Géologie, de Minéralogie et de Paléon- 
tologie, etc. Soc. géol. de Belg., 1884. Contains all works found in the principal 
libraries of Belgium. 

DELEssE et alii—Revue de Géologie. Paris. Yearly. 1860-1876. 

Cotta, B. von—Geologisches Repertorium. Leipzig, 1877. Literature of geology, 
including chemistry, mineralogy, and palzontology, from 1530-1876. 

VeERZEICHNISS der iiber Bergbau und Hiittenkunde, Salinenwasen, Mineralogie, 
Geognosie, und Geologie erschienenen Biicher, Karten und Zeichnungen. Eisleben, 
1840-1852. 

A Bibliography of Bibliographies of Geology is being compiled by Dr. E. de 
Margarie, and will be published in the Reports of the 1891 Geological Congress. 
This book, which may be expected shortly, will contain all the references here 
given, and many others which it is impossible for us to include. 


SPECIAL GEOLOGY. 
AFRICA. 
TARAMELLI AND BELLIO.—Geografia e Geologia dell’ Africa. 1890. Bibliography. 
AMERICA. 

UNITED States Surveys.—A complete list of all publications of the U.S. Surveys 
was published by A. E. Foote in his Naturalists’ Leisure Hour and Monthly 
Bulletin for August, 1886, while an additional list appeared in the same paper for 
October, 1890. 

Marcov, J., AND J. B.—Mapoteca Geologica Americana. 1752-1881. Bull. U.S. Geol. 
Survey, no. 7, 1884. A catalogue of geological maps of North and South 
America. 

See all UnitEp States Surveys for literature of special areas. 

AUSTRALIA. 

ETHERIDGE AND Jack.—Catalogue of works on the Geology, Mining, and Metallurgy, 
etc., of the Australian Continent and Tasmania. London, 1881. 

Tate, R.—Anniversary Address. Trans. Adelaide Phil. Soc. for 1877-78. List of 
works on South Australian Geology. 

BELGIUM. 

Mourton, M.—Géologie de la Belgique. 2 vols. Brussels, 1880-1. Bibliography. 

Broeck, E. Vanpen.—Esquisse Géologique . . . d’Anvers. Ann. Soc. Malac. 
Belg. Vol. ix., 1878. Bibliography. 

GERMANY. 

RENECKE & RosENnBUSCH.—Einleitende Bemerkungen iiber die neue geologische 
Landes-Aufnahme von Elsass-Lothringen. Abh. Geol. Special- Karte Els.- 
Lothringen, vol. i., 1875. Bibliography of Geology of Alsace-Lorraine. 

JeNTzscu, A.—Die Geologische und Mineralogische Literatur des Kénigreiches 
Sachsen und der angrenzenden Landertheile im 1835 bis 1873, etc. Leipzig, 
1874. 

Ecx, H.—Verzeichniss der Mineral. Geognost. Urgeschicht. und Balneogr. Litera- 
ture im Baden, Wirttemberg und Hohenzollern, etc. Heidelberg (Mitth. Gross- 
herz. Badischen geol. Landes.), 1890, 1891, and supplement 1893. 

CuELuis, C.—Chronologische Ueberrsicht der geologischen und mineralogischen 
Literatur iiber das Grossherzogthum Hesse. Abh. Grossherz. Hesse geol. Landes., 
vol. i., 1884. 

Koos, J. H.—Repertorium der auf die Geologie, Mineralogie und Palzontologie 
des Herzogthums Braunschweig und der angrenzenden Landestheile beziiglichen 
Literatur; mit einer Karte; Braunschweig, 1892. 





1894. BOOKS OF REFERENCE. 125 


Deecke, W.—Die Mineralogische, Geologische und Palzontologische Literatur 
ueber die Provinz Pommern. Mitth. nat. Ver. Neu-Pommern. xxv., pp. 54-92; 
1894. 

GREAT BRITAIN. 
Brake, J. F.—Annals of British Geology. 1890, 1891, and 1892 have appeared. 


SPECIAL BIBLIOGRAPHIES OF THE GEOLOGY OF THE COUNTIES OF 
ENGLAND AND WALEs have been published by W. Whitaker 
and others as follows :— 

Berks (Rep. Brit. Assoc., 1882). 

Bucks (Rep. Brit. Assoc., 1882). 

CaMBRIDGE (Mem. Geol. Survey: Expl. sheets 51 S.W. and 51 N.W., 1881). 

CHESHIRE (Proc. Liverpool Geol. Soc., 1875-6). 

CornwaL_t (Journ. R. Inst. Cornwall, 1875). 

CUMBERLAND (Trans. Cumberland Assoc., 1882). 

DEVONSHIRE (Trans. Devon Assoc., 1880-84). See also for Literature of Kent's 
Hole, which includes many papers on early man (Trans. Devon Assoc., 1868, 1869, 
1871, and 1884. 

Essex (Essex Naturalist, 1889). 

GLOUCESTER (see Somerset). 

HampsHIRE (Journ. Winchester and Hampshire Sci. Soc. 1873). (See Weald.) 

Herts (Trans. Watford N. H. Soc., 1876). 

IsLE oF WiGuHT (Geol. Surv. Memoir: Geology of the Isle of Wight, 1889). 

KENT (see Weald). 

LANCASHIRE (Geol. Surv. Memoirs: Geology of the Burnley Coalfield, 1875.) 

LANCASHIRE (Liverpool: Proc. Liverpool Geol. Soc., 1881). 

MIDDLESEx (London) (Geol. Surv. Memoir: Geology of London Basin, 1872). 

MONMOUTHSHIRE (see Wales). 

NorFo_k (Geol. Surv. Memoir: Geology of the Country around Norfolk, 1881). 

OxrForp (Rep. Brit. Assoc., 1882). 

RuTLanp (Geol. Surv. Memoir: Geology of Rutland, 1875). 

SHROPSHIRE (Trans. Shropshire Arch. Soc., 1889). 

SomeErsET (Geol. Surv. Memoir: Geology of East Somerset, 1876). 

SuFFoLk (Geol. Surv. Memoir: Geology of the Country round Ipswich, 1885). 

STAFForRD (Rep. Brit. Assoc., 1885). 

SurRREY (see Weald). 

Sussex (see Weald). 

Wates (Rep. Brit. Assoc., 1880). 

Warwick (Rep. Brit. Assoc., 1885). 

WeEa_p (Geol. Surv. Memoir: Geology of the Weald, 1875). 

WESTMORELAND (Trans. Cumberland Assoc., 1882). 

WI Ts (Wiltshire Arch. Mag., xiv., 1873). 

WorcESTER (Rep. Brit. Assoc., 1885). 

YorKSHIRE (Davis & Lees, West Yorkshire, London, 1878). 

For general literature of English Geology, the student cannot do better than 

refer to the footnotes in H. B. Woodward's Geology of England and Wales, 1887. 


IcELAND & FAROE. 
TrIBoLET, M. F. peE.—Note sur les roches et minérales recueillis en Islande et aux 
iles Faréer. Bull. Soc. Sci. Nat. Neuchatel, vol. xi., 1877. Bibliography. 
INDIA. 
Otpuam, R. D.—A Bibliography of Indian Geology, etc., to the end of a.p. 1887. 
Calcutta, 1888. 
ITALY. 
BIBLIOGRAPHIE GEOLOGIQUE ET PALEONTOLOGIQUE DEL'ITALIE. Bologna, 1881 (2nd 
Geol. Congress). 
BrsrioGraFIA GEOLOGICA ITALIANA. Yearly since 1886. R. Ufficio Geologico, 
Roma. 
Mavacou!, M.—Bibliografia geologica e paleontologia della Provincia di Modena. 
Ann. Soc. Nat. Modena, 1883. 
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Parona, Sacco, and VirGiLi0.— Bibliografia Geologica del Piemonte. Boll. Soc. 
Geol. Ital., xii., 1894, pp. 825-882. 

PANTANELLI, D.—Bibliografia geologica e paleontologica della Provincia di Siena. 
Cron. R. Liceo Guicciardini, 1877. 

Acuiarp1, A. p'.—Bibliografia mineralogica, geologica e paleontologica della Toscana. 
Roma, 1875. 

Jounston-Lavis.—The South Italian Volcanoes. Naples, 1891. Bibliography. 


NETHERLAND INDIEs. 
VERBECK, R. D. M.—Literatuur von de geologie, mineralogie en den mijnbouw van 
Nederlandsch Oost-Indie. Jaarb. Mijnw. Ned. O.-Indie, vol. iv., 1875. Includes 
Java, Sumatra, Borneo, Banca, Billiton, Celebes, and surrounding islands. 


Russia. 


Nixitin, S.—Russkaya Gheologhicheskaya Biblioteka. Yearly since 1885. Gives 
all papers on Russian Geology, with abstracts in Russian and French. 

Bere, E. von.—Repertorium der Literatur iber die Mineralogie, Geologie, Palzon- 
tologie, Berg- und Hiittenkunde Russlands bis zum Schlusse des xviii. Jahrhun- 
derts. St. Petersburg, 1862. 

SPAIN. 

Castro, M. F. pE.—Noticia del Estado en que se hallan los trabajos del Mapa 
Geolégico de Espana en 1° Julio de 1874. Bol. Comm. Map. Geol. Espan., vol. 
iii., 1876. Noteson the geological literature of Spain, Canaries, Cuba, Porto Rico, 
and Philippines. 

MarFFEI AND Rua FiGcueroa.—Apuntes para una Biblioteca Espanola de libros, 
relativos al conocimiento y exploitacion de las riquezas minerales. Madrid, 
1871-2. 

Caron.—Bericht iiber eine Instructionsreise in Spanien. Zeitschr. Berg.-Hiitt. 
Salinenw., vol. xxviii., 1880. Notes on geological literature. 


SWITZERLAND. 
Favre, A.—Revue Geologique Suisse, yearly 1869-92. In Ecloge geol. Helvet. 


MINERALOGY AND METALLURGY. 

REIcHARDT, G.—Bibliotheca rerum Metallicarum. Literature of mines and mining 
in Germany between 1856-1864. Eisleben, 1857-66. 

British Museum —The Students’ Index to Minerals. Several editions. A mere 
list of specimens exhibited, but of use for reference. 

Enctisu, G. L.—Catalogue of Minerals. Several editions. Philadelphia, 1890. A 
dealers’ catalogue, and of much service for reference, as it gives, after the name 
of the mineral, its crystallographic form and chemical composition. 

Besnarp, A. F.—Die Mineralogie in ihren nevesten Entdeckungen und Fortschritten 
im Jahre. Corr.-Blatt. zool. min. Ver. Regensburg, 1874 and on for several 
years. 

Miers, H. A.—Index to Mineralogical Papers. Yearly since 1884. Appears in 
the Mineralogical Magazine. 

FovxarpD, H. T.—Wigan Library. Index Catalogue of Books and Papers relating 
to mining, metallurgy, and manufactures. Southport, 1880. 

Dana, J. D.—The System of Mineralogy. Ed.6. By E.S. Dana. London, 1892 
Complete reference book to all known minerals. 

Lock, A. G.—Gold: its Occurrence and Extraction. London, 1882. Bibliography. 

RosEensuscH, H.—Mikroskopische Physiographie der Mineralien und Gesteine. 
Vol. i. Die Petrographisch wichtigen Mineralien. Vol. ii. Massige Gesteine. 
Stuttgart, 1887. Ed.2. 1892. Bibliography of each rock, and index to localities. 

Counen, E.—Zusammenstellung petrographischer Untersuchungsmethoden. Strass- 
burg (privately printed), 1884. 

Ha tock, E. J.—Index to the Literature of Titanium. Ann. N. York Acad. Sci., 
vol. i., 1877. 
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Botton, H. C.—Index to the Literature of Manganese. 1596-1874. Ann. Lyc. 
N. H.N. York, 1875. 

Botton, H. C.—A select Bibliography of Chemistry, 1492-1892. Smithsonian 
Misc. Coll. xxxvi., 1893. 1212 pp. 


GEOGRAPHY. 

ENGELMANN, W.—Bibliotheca Geographica. 1857-58. Contains all publications 
between 1750 and 1856. 

PETHERICK, E. A.—Catalogue of the York Gate Library formed by S. W. Silver. 
Ed. 2. 1886. For books of travel and general literature of geography. 

PETERMANNS MITTHEILUNGEN.—Yearly since 1855. Gives from time to time a list 
of all recent literature on geography and much on geology. 

SMmILey, C. W.—This author indexed the Lakes and Rivers of the United States 
with reference to Rand, McNally & Co.'s Atlases of 1881 and 1882. In the rivers 
the tributaries to the third or fourth degree are marked by indents. The pape 
appeared in Rep. U.S. Fish Commission, pt. x., for 1882. Washington, 1884. 

ADMIRALTY CATALOGUE OF CHARTS, Maps, AND SaILinG DirEctions.—Especially 
useful to those wishing information on coast lines, depths of seas, etc. 

It is impossible here to give all the special Bibliographies of countries: the 
reader should refer to the Catalogue of the Royal Geographical Society's Library, 

where most of these books can be found. (See paragraph on p. 158.) 


REFERENCE BOOKS ON GENERAL SUBJECTS. 

ORIENTALISCHE BIBLIOGRAPHIE.—1887. Yearly. Contains the title of every publi- 
cation bearing upon or published in the East. Berlin. 

Kuxu.a, R.—Bibliographisches Jahrbuch der Deutschen Hochschulen. Innsbruck, 
1892. Gives an account of German and Austrian Professors then living, with a 
list of their works. 

TrRUBNER'’s CATALOGUE OF DICTIONARIES AND GRAMMARS.—Ed. 2. 1882. 

MINERVA ; JAHRBUCH DER GELEHRTEN WELT.—(Tribner, Strassburg.) Gives staff 
of Universities and Institutions throughout the world. 

Year Book oF ScientTiFic SocieTIES.—For Great Britain only. Gives staff, nature 
and contents of publications. 

Roper, F. S. C.—Catalogue of Works on the Microscope. 1865. 

Desy, J.—A Biblicgraphy of the Microscope and Microscopic Studies. 1882. 


C. Davizs SHERBORN. 





—— 











IV. 


Some Reforms in the Oxford University 
Museum. 


T is now, I believe, some ten years since Sir William Flower 
inaugurated the reform of Museums on a truly scientific basis at 
the Natural History Museum; the cases in the Central Hall, 
gradually filling with excellent preparations, have been a valuable 
object lesson for all the scientific Museums in England. On somewhat 
similar lines, Professor Ray Lankester is reforming those exhibition 
cases containing zoological collections in the Oxford University 
Museum which are under his control. 

So much has lately been said about the object and aim of 
Museums that I need only point out those particular conditions 
wherein this Museum differs from other similar public institutions as 
regards the kind of collections to be exhibited. Here one need seek 
neither to attract the nursery-maid nor to amuse children, nor 
again need one trouble to satisfy the idle curiosity of the sight- 
seer. There is, then, no necessity for tragic groups of stuffed animals, 
for birds perched on cardboard rocks among artificial flowers. On 
the contrary, the exhibits are to be strictly scientific, forming series at 
once instructive and interesting to the general educated public, and 
more especially to the real student of zoology. Surrounded as it is by 
the various chemical, physical, and biological laboratories, the central 
court is in the first instance a place of study. In such educational 
collections it is essential that each object should be exhibited for a 
definite purpose, should show what it is meant to show as clearly as 
possible, and should be fully labelled in language technical so far as 
is necessary for accuracy. The observer is not to be bewildered by a 
number of specimens, but rather impressed by a few well-chosen 
examples. 

For more than 30 years a large and valuable quantity of 
material (chiefly vertebrates) has been accumulating in this Museum, 
which, enriched with portions of the Ashmolean, Christ Church, 
Hope, and other collections, forms a considerable store of specimens 
to draw upon for exhibition. Hitherto the cases belonging to the 
Department of Comparative Anatomy had been used rather for 
storage than for display. The specimens were placed on shelves, 





"PISO 94} JO JusueZuvIe oy} ‘puey-39] 94} UO ‘SUIMOYS ! S9S¥d 9}e1q9}I9AUT BY} JO 9G 














NATURAL SCIENCE, vol. v. 











¢ 04 39S ‘ Oo ou 
‘pIuojayD pur ‘vianvsorsag ‘vianvsokyjyIT Suyutrezuod { saseo ajudey oy} jc oO 











vol. v. 


SCIENCE, 


NATURAL 

















1894. THE OXFORD UNIVERSITY MUSEUM. 129 


and taken out when needed in the laboratories or elsewhere. A 
comparatively small number were shown in table cases. Now, 
two collections only are kept: one, the larger, for educational 
use in the laboratory and for research, the other, and smaller, for 
public exhibition. It is with the latter that we have to deal in 
the present sketch, and with the system adopted for its display. 
The specimens are placed in their proper systematic order to 
illustrate not only their structure from a general morphological 
point of view, but also those important characters of systematic 
value whereby animals are classified—in other words, not only to 
show the anatomy of animals and to state that they ave divided 
into classes, orders, and families, but also to show how and why 
they are so divided. Extinct forms are placed next to their living 
relatives, and treated in precisely the same manner, thus breaking 
down that artificial barrier some people are apt to erect between 
fossil and living animals. When neither specimens nor casts can be 
obtained, semi-diagrammatic black-and-white figures are set up 
in their place. Similar drawings are shown of important objects too 
small to be visible to the naked eye. 

Each object is placed on a rectangular tablet covered with black 
in the centre, with a half-inch margin of soft greenish blue colour all 
round. The specimens are provided with printed labels, and narrow 
red ‘‘ pointers,” or lines; when in spirit, they are placed (labels and 
all), attached to a glass plate within square glass jars, blacked behind. 
Moreover, each tablet has a small label at the top right-hand corner, 
giving the scientific and popular name of the specimen, its date, 
catalogue number, locality, and source (by whom presented, or from 
whom obtained by purchase or exchange). As already stated, each 
specimen is placed in its systematic position, and the families or 
larger groups are marked off by dark red broad lines of separation. 
The whole presents a tout ensemble pleasing to the eye, yet not dis- 
tracting the attention from what should, of course, be its chief object 
—the specimens themselves. 

It is evident that the arrangement of the whole animal kingdom 
in this fashion is a task of no small magnitude, which will require 
some years to complete. Fortunately, in some instances, the help 
of specialists has been secured, as, for instance, of Dr. W. B. Benham 
for the Chetopods, Mr. E. A. Minchin for the Sponges, and Mr. 
G. C. Bourne for the Corals. 

A set of six show cases, about twenty-one feet long, is devoted to 
the Invertebrates. These cases are provided with sloping backs and 
glass fronts on either side about four feet high above the ordinary 
table level, giving in all some goo square feet of exhibition space 
(see Plate I.). Of the Invertebrates, a considerable number of 
Polychztes and Molluscs has been set up; but the Sponges are the 
only group the arrangement of which has approached anything like 

1 Professor Green has kindly lent many excellent fossils for this purpose. 
b 
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completion. Mr. Minchin drew up the outline of the plan adopted, 
and selected the specimens. The Porifera, unfortunately, are a very 
unsatisfactory class to deal with in a Museum, their most important 
morphological and systematic characters being microscopical. This 
is, however, to some degree compensated by the very instructive and 
plainly visible modification of form assumed by individual sponges. 
A striking and very complete set of the modifications both of the 
Sponge Person and of the Sponge Colony has been prepared. Above 
these have been placed a series of coloured sketches drawn from life 
at Jersey, showing the brilliant colours of sponges which cannot be 
preserved. Then comes a series of fully described diagrams of the 
types of canal system, next to which are the specimens illustrating 
the classification of the group. (These do not appear in the 
photograph, being still in another case, where they were placed 
provisionally.) In this systematic part, short descriptions and figures of 
the characteristic spicules, etc., are placed at the head of each division. 

Turning now to the Vertebrates. These are exhibited in the 
old high upright cases, within which sloping backs have been fitted. 
The Reptiles, the class to which most attention has been given, 
occupy one side of one of the main avenues, appropriately facing the 
famous Megalosaurus and Cetiosaurus remains. The tablet space 
devoted to this group alone is of about 240 square feet. Plate II. 
shows the case containing the Ichthyosauria, Plesiosauria, and part 
of the Chelonia. Below are put objects too bulky to be set on tablets, 
while above will be placed the outline classification of each order, 
with large and carefully-executed diagrams of the skull. The 
descriptive labels have not yet been written. 

Besides this general collection, a few things of exceptional 
interest or rarity have been set up in special cases. Such are a 
series illustrating Craniometry, and another showing the principal 
points of structural difference or resemblance between Man and the 
Anthropoid Apes. Lastly, there is a case (Plate III.) containing the 
Mesozoic Mammalia from the Stonesfield Slate, and the remains of 
the famous Oxford Dodo, the last Dodo seen living in Europe. This 
case, which was the first of the new ones completed, is arranged in 
great detail. In the portion devoted to the Mesozoic Mammalia, we 
have on the left the Allotheria (Multituberculata), among which we 
may notice the long-lost fragment of Stereoguathus belonging to 
Professor Lankester, which was only recently recovered. On the right 
are the six jaws from the Stonesfield Slate, with an enlarged drawing, 
history, and description below each, together with figures of all the 
British and the most important American genera of Mesozoic 
mammals. Alongside are placed specimens of those living forms 
which resemble them most. The largest portion of the case is 
occupied by the Dodo, the Solitaire, and their living allies. Most of 
the parts of Didus and Pezophaps are compared bone for bone with 
those of pigeons, and their affinities are fully illustrated. 
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In view of the approaching visit of the British Association to 
Oxford, it may be useful to mention some of the specimens, besides 
those already treated of, which are of particular interest to zoologists. 
Such are, among the mammals: The brain of the chimpanzee 
‘“‘ Sally,” the jaws of the Ziphioid whales, Mesoplodon bidens and M. 
layardi, and a cast of the large extinct American Ungulate, Dinoceras 
mivabile; a Great Auk’s egg figures among the stuffed birds; 
among the reptiles we may mention the Leathery Turtle (Dermochelys 
coviacea), the structure of whose carapace is shown in the reptile 
case described above; among the interesting fish are Lepidosiren 
and Chlamydoselachus, Paleospondylus and Pleuracanthus of the fossil 
forms. In the Geological Department there is an excellent collection 
(that of the late Dr. Grindrod) containing type-specimens of Pteraspis 
and Cephalaspis. Among the recent invertebrates we may notice a 
large series of Cephalopods, some of which are unique in England 
(e.g. Thysanoteuthis and Dorataspis); a specimen of the sponge Cratero- 
morpha meyevi containing the branching Polychete, Syllis ramosa; a 
remarkable earthworm with two long penial appendages (of the genus 
Siphonogaster), and some very fine specimens of the coral Heliopora. 
Many dissections and other objects, though mounted, have not yet 
been set up in the new cases. 

E. S. Goopricu. 
Oxford Museum, July 14th. 


V. 


Hertwig’s ‘ Preformation or New Formation.” 


Part I. 


R. OSCAR HERTWIG has worked so long at embryological 

subjects, and has produced results so valuable, that his opinion 

on this burning question of to-day is of unusual value. It is 

proposed in this paper to give an uncritical account of the views 
expressed by him in his most recent publication. 

Biologists of the seventeenth and eighteenth centuries observed 
the process of embryological development as the growth of a 
miniature but visible embryo or bud into the adult form. They 
regarded it, therefore, as a process in which the minute particles 
of a formed organism became bigger by the absorption and trans- 
formation of food-substances. By analogical reasoning they carried 
these visible occurrences back to invisible beginnings, and came to 
hold the germ of an organism as a miniature image of the adult, 
invisible to us on account of the imperfection of our eyes, and 
by reason of the extreme minuteness and opacity of the germ. They 
had got beyond the idea of spontaneous generation, and had for- 
mulated a theory of the continuity of life in the phrases “ omne 
vivum e vivo,” and ‘‘omne vivum ex ovo.” And so, in addition 
to the theory of ‘‘ preformation,” they adopted the theory of ‘ evolu- 
tion.” The germ of an animal was a miniature of the animal, 
and within this, germ within germ, were enfolded the germs of all 
future descendants of the animal. The succession of the generations 
of animals was an “evolution,” or unrolling of a series of germs 
arranged by the Creator at the beginning of the world. 

In the last hundred years improvement of methods and instru- 
ments has carried the boundaries of the visible much further into 
matter. The embryos and buds which appeared then simple organic 
substance are now resolved into millions of cells, while these again are 


1 ZEIT- UND STREITFRAGEN DER BIOLOGIE. By Professor Dr. Oscar Hertwig. 
Pamphlet I. Praeformation oder Epigenese ? Grundzige einer Entwicklungs- 


theorie der Organismen. Pp. 144, with 4 illustrations in the text. Gustav 
Fischer, 1894. Price 3 marks. 
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ordered aggregates of physical substances. Although in this minuter 
investigation no trace has been found of enfolding of germ within 
germ, yet as a logical possibility this theory could only fail when the 
actual limits of matter had been reached. It remains to-day as it 
was at origin, unfounded on observed fact, but in the limits of pure 
reason logically tenable. 

Wolff's “ Theoria Generationis”’ was the foundation of epigenetic 
views. He perceived that preformation and evolution formed a closed 
system where there was no room for the progress of research. He 
tried to bring back embryology from pure reason to the realms of 
observation, and held that the germs of animals and plants were 
structureless organic matter, which in the process of development by 
new formation or epigenesis became the organised adult. His theory 
found little favour in his own day, for he could offer no rounded in- 
terpretation of nature in which the mind of man could dwell. He 
had no explanation of that “vis essentialis,” inherent energy, with 
which he endowed organic matter; on his system the growth of a new 
organism remained as much a miracle as he declared the theory of 
germ within germ to imply. 

Since his time, succeeding generations have done something to 
place a real meaning within his inspiring but empty phrase, and in the 
slow progress of science step after step has been taken in tracing 
the forces and methods by which organic forms arise. But to-day, 
as formerly, the same question is answered in two ways. In the 
words of Roux: —‘‘Is embryological development epigenesis or 
evolution? Is it a new formation of structure? or is it the becoming 
visible of structure previously invisible to us ?” 

Weismann is the great modern instance of those who respond for 
preformation and evolution. According to him, each cell or set of 
cells of the adult that vary independently have an actual representative 
in the germ. The germ is a microcosm in the strict sense of the 
word, and this microcosm is a miniature of the adult invisible to our 
eyes. In two respects, Weismann’s germinal microcosm differs from 
that of the older evolutionists. They held it to bea simple and direct 
miniature of the adult. For us, separated from those times by a 
century of embryological work, the actual events of embryological 
development, the visible changes of cell-layers, and the metamorphoses 
of organs, make this view untenable. And so in Weismann’s micro- 
cosm the elements representing structures in the adult are arranged 
quite differently from the adult arrangement. Secondly, the older 
evolutionists explained the chain of life by their theory of germ within 
germ. Weismann attributes to his microcosm the power of division. 
But in method and tendency this modern theory of preformation, 
like the older theory, stays rather than satisfies the desire for causal 
explanations, and is on the intellectual level of an “ explanation” of 
the origin of the world by supernatural means. 

For many years Dr. Oscar Hertwig has been studying both the 
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actual occurrences ot embryology and their theoretical significance. 
Since he takes a more epigenetic view, he proposes to attempt to 
formulate his ideas. This he will do first in a criticism of Weis- 
mann’s theory of preformation, and then in an exposition of his own 
epigenetic theory. An account of these two sections will appear in 
succeeding numbers of NaTurat SCIENCE. 

P. CHALMERS MITCHELL. 





SOME NEW BOOKS. 


MAarRSUPIALS. 


A HanpBook TO THE MARSUPIALIA AND MONoTREMATA (Allen's Naturalists’ 
Library). By R. Lydekker, F.R.S. 8vo. Pp. xvi., 302, with 38 coloured 
plates. London: W. H. Allen & Co., 1894. Price 6s. 


In this volume the author gives a concise account of all the known 
species of the Marsupialia and Monotremata. Under each specific 
name we find (1) a list of synonyms, (2) a diagnosis of the species, 
(3) distribution, (4) an account of the habits and mode of life. More- 
over, each family and genus is the subject of a short descriptive 
account, and the whole is prefaced by a general introduction. The 
design of the book, which is based avowedly upon Mr. O. Thomas’s 
Catalogue of the Marsupialia and Monotremata in the British Museum, 
is, indeed, excellent, and renders reference to any point easy. There 
are both systematic and alphabetical indexes. 

In the introduction the author remarks that “it is not to the 
credit of the present generation that the working zoologist has for 
the most part to rely for his knowledge of the habits of the greater 
number of Marsupials upon observations—admirable in their way— 
published many years ago”; but in spite of this deficiency most 
readers will be thankful for the very interesting accounts here 
brought together of the habits of the various species, and we may 
echo the hope of the author that the appearance of this book may 
stimulate those who have the opportunities to add to our knowledge 
in this direction. 

The book is thoroughly up to date, and includes descriptions of 
the more recently discovered species. The most interesting of these 
is the curious Marsupial Mole (Notoryctes typhlops)', of which a com- 
plete description and a good figure are now rendered easily accessible 
to the general reader. The affinities of this remarkable animal have 
been the subject of some discussion, but it is now definitely proved 
to be a true marsupial, having, however, some striking points of 
resemblance with the Cape Golden Moles (Chrysochloris), which belong 
to the Insectivora. This similarity is particularly marked in the case 
of the teeth, and in this connection the author makes a statement that 
appears open to objection. He remarks that ‘the exact similarity 
between the molar teeth of the two is somewhat difficult to explain, 
although it may probably be accounted for by both having retained 
this primitive type of tooth from early ancestors.” Now, it seems 
highly improbable, to say the least, that two animals belonging to two 
totally different groups, both highly specialised in relation to a peculiar 
mode of life, should have retained the primitive character of the teeth, 
which so readily undergo modification. It appears far more likely 
that in these cases, as in many others, the tritubercular teeth are by 


1 See NATURAL SCIENCE, vol. i., pp. 37 and 247. 
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no means primitive, but highly specialised in relation to a particular 
diet, and that the resemblances between the two animals in question 
are simply the result of convergence, due to similar environment and 
mode of life. 

The last part of the volume is occupied by a brief account of the 
fossil forms of the two orders, concerning which Mr. Lydekker can 
speak with authority. It is to be hoped that a similar addition 
may be made to the other volumes; the divorce between descriptions 
of recent and fossil forms has lasted too long already. 

Most of the plates were originally published in Jardine’s 
Naturalists’ Library, but have been recoloured for the present issue, 
while figures of some of the recently discovered species are added. 


BRITISH PASSERINES. 


A HANDBOOK To THE BirpDs oF GrEaT Britain. Allen's Naturalists’ Library. 
By R. Bowdler Sharpe, LL.D. Vol. i. 8vo. Pp. xix., 342, with coloured 
plates. London: W. H. Allen & Co., 1894. Price 6s. 


Tue additional interest which nowadays attaches to most natural 
history topics has naturally resulted in a rapid multiplication of 
zoological works. This in itself is desirable enough, since students 
always wish to keep their knowledge abreast of the times. The 
misfortune is that some of the works which are most loudly trumpeted 
by the public Press possess little real utility, being, in fact, merely 
popular compilations of the harvesting of genuine workers in the 
wide fields of Science. Happily, no such drawback attaches to the 
charming little volume on British Passerine Birds, designed by 
Dr. Sharpe to inaugurate the new “ Naturalists’ Library’ which 
Messrs. Allen propose to launch under his very competent editorship. 
It is true that books on British birds are legion; nevertheless, there 
is always room for first-class work, and Dr. Sharpe’s exceptional 
experience stamps his pages with that imprimatur of authority which 
we should look for in vain in many other popular works. Dr. 
Sharpe has the resources of the national collection upon which to 
base his conclusions. He is a good field naturalist himself, and 
possesses a knowledge of modern ornithological literature second to 
none. It is not, therefore, surprising that his new book has been 
carefully planned and executed with the highest skill. It is well 
printed, and misprints are hardly to be found. There are a few 
trifling slips in Dr. Sharpe’s definitions of the ranges of certain birds, 
but none of these happen to be of any consequence. A more serious 
drawback is the somewhat inadequate treatment meted out to nestling 
birds. In this respect alone Dr. Sharpe is arbitrary and irregular. 
For example, he describes the nest-dress of the young Creeper (Certhia), 
but he says nothing about the first plumage of the true Flycatchers 
(Musicapa). The first plumage of the Thrushes (Turdidz) is fully 
explained, but nothing at all is said about the first plumage of the 
Larks (Alaudidz), which is quite as noteworthy. We should like to 
see the nest-dress of every species fully explained in the volumes which 
are to follow. When we turn to Dr. Sharpe’s descriptions of the habits 
of birds, we find such frequent references to Mr. H. Seebohm that 
a stranger might suppose that this distinguished traveller was our 
only insular field naturalist. We do not wish to detract from the 
merits of Mr. Seebohm’s labours, which we value very highly; but 
Mr. Seebohm’s field notes have been served up again and again 
in his ‘* History of British Birds,” in his books on Siberia so-called, 
in the Ibis, in Dresser’s “ Birds of Europe,” while popular com- 
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pilers have appropriated whole pages of Seebohm’s writings in order 
to use them as padding in their own books. Dr. Sharpe would 
have done well to lighten his text with a brief extract from Warde 
Fowler’s excellent bvochure on the habits of the Marsh Warbler, 
or Gurney’s graphic account of the Bearded Titmice that nest (in 
sadly diminished numbers) in the Norfolk Broads. A long series of 
excellent papers might have been drawn upon with advantage. After 
all, we must not be too exacting. It is something of a privilege that 
Dr. Sharpe should lay aside his important monographs in order 
to instruct our youth in such a limited subject as ‘ British Birds,” 
and we might seem ungrateful if we found serious fault with the 
execution of his task. It is only fair to say that Dr. Sharpe has 
taken great trouble to anticipate the requirements of beginners, as 
well as the points that advanced students are likely to raise. The 
characters of each genus are tersely and comprehensively described. 
The various problems of distribution are discussed and explained 
with judgment. Every variety of information seems to be afforded 
by one or other of the separate paragraphs into which Dr. Sharpe 
has wisely divided his text. The changes of plumage receive full 
and lucid treatment. The size and colouration of the egg-shells of 
British Birds are fully described, apparently from the National 
Collection, which Mr. Seebohm has recently arranged and classified. 
Altogether, we may say that Dr. Sharpe has been exceedingly 
successful in his first venture, which augurs well for the quality of the 
numerous volumes which are to follow. The most grudging critic 
would find it hard to withhold a high meed of praise from the letter- 
press. From beginning to end it is nothing less than admirable. 
Would that it were possible to speak in the same terms of the coloured 
plates. They are numerous—surprisingly so for the price of the 
book—and we hope that they may prove useful; but they are not up 
to the mark by any means. If the series arranged by Messrs. Allen 
is intended to have a large circulation, we incline to think that the 
publishers would do well to sanction a more liberal expenditure on 
illustrations. 


AMERICAN EcGs. 


SMITHSONIAN INSTITUTION. Comparative Oology of North American Birds. By 
R. W. Shufeldt. 8vo. Pp. 461-493. Washington, 1894. 


Dr. SHUFELDT is always interesting, and every one of his numerous 
papers possesses the value which independent and original views are 
sure to command. The Comparative Oology of North American 
birds is an attractive subject, far too comprehensive, in fact, to be 
satisfactorily dealt with in a pamphlet of only thirty octavo 
pages. The most prominent defect in Dr. Shufeldt’s essay is that he 
has given his facts in so condensed a form, and in such intricate 
sentences, that it is often difficult to follow his arguments or even to 
comprehend the conclusion at which we are expected to arrive. The 
chief portion of the information here cited is borrowed direct from 
well-known sources, notably, from the writings of Messrs. Coues and 
Ridgway, which have long been accessible to everyone at home and 
abroad. Occasionally Dr. Shufeldt ventures upon statements which 
‘are certainly wide of the fact: as, for example, when he 
asserts that the American buzzards “never defend their eggs 
by direct attack.” Indeed it would be: easy to enumerate a number 
of points upon which Dr. Shufeldt’s opinion should be modified by the 
ex perience of his American confréres. But there is much that is good 
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and accurate in his text ; not that we can agree with his dictum that, 
“from a scientific standpoint, avian oology has accomplished much 
in the past,” for the study of egg-shells has always appeared to us 
to be singularly barren of important results, however pleasurable it 
may be to its devotees. The biological laws, which Dr. Shufeldt 
formulates to explain variations in the colour of the shells of eggs, 
seem to us to be very unsatisfactory where they are not the exposition 
of self-evident truths. The fact of the matter is that Dr. Shufeldt 
has attempted to perform an impossibility, in compressing so large a 
subject into such narrow limits. That he has dealt with it at all isa 
matter for congratulation. Cursory and superficial as his review of 
American oology must be admitted to be, we feel grateful that he has 
endeavoured to generalise at all on this difficult theme. It is to be 
hoped that he may find leisure to develop his oological impressions ; 
in which case we shall, no doubt, welcome a substantial addition to 
the literature of the subject at some future date. 
H. A. MAcPHERSON. 


LinnZ&us’s *“‘SysTEM OF NATURE.” 


Caro. Linna1 Systema Natur&. Regnum Animale. Editio decima, 1758, cura 
Societatis Zoologicee Germanice iterum edita. mpcccxciv. Lipsiz sumptibus 
Giulielmi Engelmann, 1894. Pp. iv., 824. Price 10 marks. 


As the Bible is to the theologian, so is the tenth edition of Linnzus’s 
** Systema ” to the systematic zoologist. 

The foundation of all binomial nomenclature, the whole scientific 
naming of existing animals, dates from this tenth edition of Linnzus’s 
‘* Systema.” In the tenth edition for the first time, the immortal 
naturalist was consistent in giving two names, a genus-name and a 
species-name, to everything he described, and therefore the tenth 
edition represents the sum-total of the Linnzan labours as regards 
founding a definite and simplified system of labelling organic nature. 

For many years, and chiefly at the instance of the Committee 
formed by the British Association in 1842, the twelfth edition of the 
““ Systema” was taken as the base-line, but the tenth is slowly 
replacing the twelfth in thiscountry,—it has long done so in America,— 
and this replacement smooths over not a few difficulties that exist 
from works published between the dates of the two editions (1758 
and 1766). 

The original edition is now so scarce as to command a high 
price, and the thanks of all students of zoology are due to the German 
Zoological Society, and to Mr. Engelmann, for the publication of 
this reprint, at a price which brings it within easy reach of anyone 
who takes the smallest interest in his subject. We specially recom- 
mend it to the notice of all museum curators and librarians. 


SEx. 


UEBER DAS VERHALTNISS DES MANNLICHEN UND WEIBLICHEN GESCHLECHTS IN 
DER Natur. By Dr. Georg Klebs, Professor of Botany in Basel. Pp. 30. 
Jena: Gustaf Fischer, 1894. Price m. 0-80. 


Tuts little pamphlet does not call for much comment. It was 
delivered as the Rectorial Address in the University of Basel last 
autumn, and for publication, says the author, has been altered and 
enlarged in a few points. It forms a readable and quite uncon- 
troversial account of the general phenomena of sex in the animal and 
vegetable kingdoms. The language is simple, and—rare occurrence 
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in modern scientific pamphlets—the references to all the writers 
mentioned are pleasant and appreciative. Starting with the discovery, 
in August, 1677, of spermatozoa by Leeuwenhoek’s pupil, Hamm, 
the writer traces the gradual advances in knowledge which have led 
to our modern conception of the sexual cells in animals and plants. 
He shows the general parallelism existing between animals and 
plants in respect both of the sexual cells and of the male and female 
organisms containing them. He shows how, in both, the male cells 
become adapted to reach the usually larger and more passive female 
cells, and how the sexual characters of the male and female organisms 
are adapted in association with these diverging capacities. He 
touches lightly upon the determination of sex, the influence of 
crossing, and of in-and-in breeding and kindred topics. We recom- 
mend this book readily—not to biological specialists, who would find 
in it nothing very new, but to anyone who wishes an agreeable and 
instructive hour’s reading. 


BioLocicaL Homi Ligs. 


BIOLOGICAL LECTURES AND ADDRESSES DELIVERED BY THE LATE ARTHUR MILNES 
MARSHALL. Edited by C. F. Marshall. 8vo. Pp. viii. and 363. London: 
David Nutt, 1894. Price 6s. 


‘‘ HomILigs,” says the Judicious Hooker, “are plain and popular 
instructions.” Justly, then, may we apply this term to the essays 
comprised in the present volume. The exposition of the advanced 
teachings of modern biology in language that shall be lucid yet not 
misleading, intelligible yet not inaccurate, increases in difficulty with 
the increase and extension of knowledge itself. Along whatever path 
of zoological specialisation we proceed, we are speedily confronted by 
a bristling array of technical terms, erected as necessary waymarks 
for the pioneers themselves, but presenting a well-nigh impenetrable 
barrier to their merely curious followers, while they are also 
unintelligible to their fellow workers on other paths. We, who 
month by month endeavour to lay the results of special research in an 
intelligible form before our readers, well understand the difficulties 
of such a task, and readily appreciate how successfully they have 
been overcome by the enthusiastic biologist whose loss we still so 
deeply mourn. 

Most of the lectures contained in this book are reprinted from the 
Transactions of the Manchester Microscopical Society or from other publica- 
tions. Five, however, are now printed for the first time from such 
manuscripts as were left in a fit state. These five were mostly 
delivered thirteen years ago, and include ‘“‘ The Modern Study of 
Zoology,” ‘The Influence of Environment on the Structure and 
Habits of Animals,” ‘“‘ Embryology as an Aid to Anatomy,” ‘ The 
Theory of Change of Function,” and “ Butterflies.” The remainder 
deal chiefly with Cell-division, the theories of Weismann, experi- 
mental Embryology, and above all with the Recapitulation Theory, 
which indeed is a regular King Charles’s head. 

The merit of these addresses is to be found rather in their clear 
and vivid style than in any great originality of idea. Perhaps the 
earlier pages have occasionally too strong a platform flavour, which 
the author himself would probably have edited out. In other respects 
the volume contains admirable models for the populariser of biology, 
refreshing reading for the amateur scientist, and reliable synopses for 
those whose special studies have not left them time to follow the 
intricacies of other branches than their own. 
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THE BRACHIOPODIST’S VADE-MEcuUM. 


An INTRODUCTION TO THE STUDY OF THE BrRacHIopopa, intended as a Handbook 
for the use of Students. By James Hall, assisted by John M. Clarke. The 
First Part, issued in Report of the Regents of the N.Y. State Museum, xlv., for 1891, 
pp. 450-616. Albany, dated 1892, but published in 1894. 


In our first volume (pp. 628-629) we noticed the important work by 
Messrs. Hall and Clarke, entitled ‘“‘ An Introduction to the Study of 
the Genera of Palzozoic Brachiopoda.”” The present handbook is 
practically an attempt to bring the facts and conclusions of that 
advanced treatise into a form more suited to the pecuniary and 
intellectual capabilities of the student. Hitherto English-speaking 
students have either had to struggle with the ponderous tomes of 
Davidson, issued by the Paleontographical Society, or, if they wished 
for some more concise, elementary, and, at the same time, up-to-date 
account, they have had to overcome the difficulties presented by a 
foreign language, and to rely on the admirable summaries by Von 
Zittel in German, and by Oehlert in French. Although, therefore, 
Professor Hall tells us that ‘‘ the work has been prepared for the use 
of American students,” we take upon ourselves to assure him that, so 
soon as it is issued in completed book form, it will win the gratitude 
of all those English-speaking zoologists and geologists who share with 
the authors an interest in the Brachiopoda. 

The present part begins with a general account of the group, 
which follows in the main the lucid model furnished by Oehlert in 
Fischer’s Manuel de Conchyliologie, differing therefrom by the incor- 
poration of the fresh knowledge acquired during the last seven years. 
After a synopsis of the habits of the Brachiopoda and of their 
bathymetric and geographical distribution, the latter illustrated by a 
detailed map, there follows a full description of the shell with its 
external and internal markings. A closer attention to the facts of 
growth has recently led zoologists to distinguish between the various 
methods in which the passage for the stalk or peduncle has become 
more or less closed by shelly matter or stereom in different genera of 
Brachiopoda. Those who wish to learn the meanings of the terms 
delthyrium, deltidium, deltidial plates, chilidium, listrium, and syrinx, will 
here, and here only, find them fully explained. Next to this comes a 
clear and succinct account of the anatomy of the soft parts of the 
animal and of those internal skeletal structures connected with the 
so-called ‘“‘arms” or lophophore that are of such importance in 
classification but so hard to investigate and comprehend. We find 
herein full use made of the recent researches of Joubin, Oehlert, 
Beecher, and others, of which accounts have from time to time been 
given in NATURAL SCIENCE, while, in the description of the development, 
ample notice is taken of the growth of the shell as well as of that of 
the soft parts, and it is recognised that developmental change does not 
cease at the close of embryonic life, but continues through the 
brephic, neanic, and succeeding stages. 

With the way thus cleared for him, the student passes next to the 
study of all the genera, both recent and fossil, beginning, of course, 
with the Inarticulate Brachiopods, and then advancing through the 
Orthoid, Strophomenoid, and Productoid groups of the Articulata. 
The order that is followed in the descriptions of the genera is 
precisely the same as that of the larger ‘“‘ Introduction” to which we 
have already referred. The only differences appear to be the 
admission of Beecher’s Paterina, which for some reason was excluded 
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from the previous work, and of Matthew’s Tvematobolus, which dates 
from 1893. This part of the work is illustrated by numerous wood- 
cuts ; at the same time it will undoubtedly be necessary for those who 
wish to gain a clear idea of the various genera, now so minutely 
divided, to refer to the excellent plates of the larger work, and 
better still to such specimens as they may be fortunate enough to find 
showing the details of deltidial, muscular, and brachidial structure, 
which specimens, we need hardly say, are rarely to be found even in 
our best appointed museums. Owing to the great difficulty of 
determining from ordinary specimens to which of these revised 
genera a species should be referred, we cannot help regretting that 
the authors have limited themselves under each genus to instancing 
merely the type species, which of course is not necessarily a typical 
or common species, instead of giving a list of the chief American 
and European species that they would refer to the genus in question. 
We may add, also, that considerable use of the larger work has 
brought to light a defect, which is naturally intensified in this smaller 
book, namely, a want of clearness and definiteness in pointing out the 
characters that separate one genus from another closely allied to it. 
It is, for instance, very difficult, in many cases, to know whether to 
refer a species to Rafinesquina, Stropheodonta, or Orthothetes. The 
diagnostic characters are no doubt given, but they are mixed up 
with other characters not strictly diagnostic. This defect might 
easily be remedied by giving a key, like that published a short time 
ago by Mr. C. Schuchert, and we trust that some such step will be 
taken in the second part of the present book. 

As in their previous work, the authors do not divide their genera 
into families, a course which may be warranted by the insufficiency 
of our knowledge, but which hardly commends itself to the text-book 
compiler, the museum curator, or the examinee. We all admit 
that our classifications probably do not tally with nature; but 
even a bad classification is better than none. The authors, however, 
promise to discuss‘ the question of classification at the close of the 
work, and meanwhile we may refer to the very workable classifications 
by Schuchert (American Geologist, xi., p. 141, and xiii., p. 102). We 
are more inclined to quarrel with our authors for the arrangement that 
they have in some instances adopted. They need not commit them- 
selves to a cast-iron classification, but surely they might follow an 
arrangement more in accordance with the facts of geological history 
and individual development. They appear to accept the main argu- 
ments of Beecher, but for some unexplained reason they do not admit 
the natural conclusions. Thus, they begin with the somewhat advanced 
Lingulidz, then proceed through the Lingulellide and Lingulasma to 
the Trimerellidz, from which they come back to the Obolidz, and so 
to Paterina. Now if they accept Beecher’s views on development, 
they should also accept his conclusion that Paterina is the most primi- 
tive form of Brachiopod known to us, and they shouid lead off with 
that genus. But perhaps this will be explained in their final chapter. 
Anyhow we know exactly what Messrs. Halland Clarke themselves think 
about the Trimerellidz, and we know that they derive this assemblage 
from two distinct stocks, one typified by Lingulasma and the other by 
Obolus, a view which may be correct, but which is at any rate incom- 
patible with the peculiar arrangement they adopt. This, however, 
will not render their book of less practical use to the student, who will 
look forward with much anxiety to the second part, which we are 
promised in the Annual Report of the State Geologist for 1893, and 
which we may, therefore, expect to receive somewhere in 1895 or 1896. 
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When the work is complete it is sincerely to be hoped that it will be 

bound up together and placed on the open market. 

F. A. B. 
ANOTHER TExT-Book or ZooLocy. 

LEHRBUCH DER ZOOLOGIE FUR STUDIRENDE UND LEHRER. By Dr. J. E. V. Boas. 
Lector der Zoologie an der Kgl. Landw. Hochscule Kopenhagen. Pp. 503, 
427 illustrations. Second and enlarged edition. Jena: Gustaf Fischer, 1894. 
Price 10 marks. 

In the increasing multitude of foreign and English text-books, itis not 
always easy to see any but local pretext for the issue of the books. 
It is natural and right that where a teacher is honoured in the 
country in which he teaches, his students should have his written as 
well as his spoken word. This text-book is written specially for 
medical students, students of veterinary science, and so forth. Those 
of us who have taught or examined similar students in England will 
wonder with a great admiration at the range and thoroughness of 
the course of zoology mapped out for these in Copenhagen. In a 
general part of eighty-eight pages Dr. Boas gives an account of the 
animal body on the old Hunterian plan of division into tissues and 
systems. Then he treats rapidly but briefly the special problem of 
Morphology, the plans on which animal organisms are built, the 
embryological growth of organisms, and the relations of the diverging 
types of adult structure to each other. Next he treats of various 
biological problems, such as the influence of sessile life, the duration 
of life, adaptations, the relations of animals to their environment, and 
so forth. All this is as simply and as philosophically done as we have 
seen in any book, and Dr. Boas’s students are to be congratulated on 
their teacher. The systematic part is equally well written. In inver- 
tebrates the most typical or the best known species only are referred 
to. In vertebrates the enumeration of species is carried out much 
more fully. 

The illustrations are all good. There are many old friends and 
many desirable additions. Altogether we have nothing but praise 
for this text-book. While it isnot conspicuously better than the other 
leading books of the same kind, it is thoroughly satisfactory for its 
purpose, and much better than any English text-book or translation. 


A GEoLocicaL TEXT-BOOK. 

Geotocy. A Manual for Students in Advanced Classes and for General Readers. 
By Charles Bird, B.A. Lond., F.G.S. 8vo. Pp.429. London: Longmans, 1894. 

Price 4s. 6d. 

Tue illustrations constitute the feature in which this book differs 
most markedly from most works of the kind. These fall into three 
groups. First, and most important, a new set processed from 
photographs, some from those by Messrs. Wilson, chiefly of coast 
scenery, mountains, rivers, and old volcanic tracts, which are 
admirable in selection and in method of reproduction; the rest, of 
rocks, minerals, and fossils in the Jermyn Street Museum, often of 
figured or type-specimens, among which special attention should be 
given to figs. 145, 214, 231, and 237; both of these sets of illustrations 
are excellent and will give more than a passing value to the pages 
they adorn. Secondly, there are illustrations, for the most part good 
ones, borrowed from earlier works, some with adequate acknowledg- 
ment, as in the case of those from the works of Green and Bauerman, 
others without, like figs. 170, 211, 239, 259, 261, 287, which appeared 
first in Woodward's ‘‘ Geology of England and Wales.” Thirdly, 
those which have been recovered from some forgotten talus heap, or 
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else specially drawn for the work, as we do not recollect having seen 
them before, and fervently desire never to see them again. For 
example, the drawing of the quartz crystals on page 13 is preposterous, 
of hornblende on page 30 useless, while the fancy glacier on page 115 
has no excuse, when good photographs, which might really teach 
something, are so easily obtainable. Why should a ridiculous and 
imaginary creature be made to masquerade as a trilobite on page 194, 
when a very good figure of Ogvgia Buchii is wasting away in the 
uncongenial air of the Cambrian a few pages furtheron? Impossible 
graptolites, undesirable plesiosaurs, and shells and sponges standing 
on their heads should not have been tolerated amongst the other 
illustrations, and more satisfactory photographs or drawings of 
some of the rock-specimens should have been secured. It is 
tantalising not to be told where a conformable sequence from 
Carboniferous to Keuper is to be found (p. 273), or where the Lias 
rests direct in the Permian conformably and unconformably within a 
short distance, while the Oolite is unconformable to the Lias (p. 284). 

Leaving these and other errors in the illustrations and turning 
to the text, it is clear that this has suffered by being cast in the 
rigid mould of a South Kensington Syllabus, so that an attempt 
has to be made to put into the book far more than can be taught, 
though it may possibly be cvammed, in a work of this size. What is 
the use of attempting to teach anything about systematic crystallo- 
graphy without at least a drawing to show the relations between 
crystal axes and faces, or to simply state. without any explanation, 
that a crystal has or has not an effect on polarised light, unless these 
statements are merely intended to be committed to memory? The 
petrology is worse than the mineralogy; after learning that mere 
disintegration will convert granite into ‘‘ gravel,” that phonolite is 
“acidic,” syenite basic, felsite and pitchstone plutonic, we are not 
much surprised to hear that the last class of rocks is often amyg- 
daloidal. Slips and misprints abound: Marlsto, Brokenhurst, 
labrodorite, Hippurites ponderosum, Flanborough, Coraline, kim-clay, 
Unio (p. 320), Landeilo, Geographical Survey, equivaluus, while some 
of the definitions, doubtless accurate, do not help very much in 
understanding the application of words, like asbestos, unquenchable, 
and eggstone for roestone. 

The latter part of the book is rather better done, the physical 
part decidedly so, and among the good features are vertical sections 
of the systems, showing their characters, fossils, and economic pro- 
ducts. There are disfigurements, however, here and there. We read 
of trilobites with only two segments, that there is a Rheetic fish still 
living, that the ‘‘ characteristicammonites occasionally show a tendency 
to become a little mixed,” and that belemnites are the ‘‘ internal shells 
of a kind of cuttlefish.” It is a pity the author has not cleared things 
up for the student by adopting the tripartite division of the older 
Paleozoic rocks now everywhere adopted, and that he has omitted all 
reference to the Ordovician and Silurian rocks of the Lake country, 
while giving a careful description of the foreign equivalents. Scant 
space is deyoted to modern theories and views in the origin of the 
foliated rocks, and the minute zoning of the Upper Cretaceous rocks 
has been omitted. 

In conclusion, while the author has introduced some important 
and novel features into his book, he would do well to prevail on his 
publishers to make a bonfire of certain venerable illustrations and to 
let the proof sheets of a new edition pass under the eyes of those who 
are familiar by actual field work with their several branches of the 
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science, in order to eliminate errors and supply omissions in a subject 
too wide to be adequately covered by a single individual, however 
varied his attainments. 


THe Lower Oo.itTes IN ENGLAND. 


Tue Jurassic Rocks oF Britain. Vol.iv. Lower Oolitic Rocks of England 
(Yorkshire excepted), by H. B. Woodward, F.G.S. 8vo. Pp. xiv., 628, with 
plates i., ii, and woodcuts. Memoirs of the Geological Survey of the United 
Kingdom. London: Printed for Her Majesty’s Stationery Office, 1894. 
Price ros. 


Tuis is the companion volume to the one reviewed in Natura 
SCIENCE, vol. iv., p. 69, and it is by the same author. Whether the 
strictures then passed on the “ get-up” of the volume have led to 
improvement, we will not presume to say; at any rate, the present 
volume shows a pleasing contrast to the earlier one, though it is still 
much below the standard befitting such a publication. The volume 
deals with the Lower Oolitic rocks of England, Yorkshire being ex- 
cepted. Such a division of the geographical extent of the Lower 
Oolite may be convenient; but it seems to give undue prominence 
to Yorkshire, and to throw an unfair burden on the author of the 
present treatise. It is an immense, and, if we may say so, too 
ambitious a task for one man to cover so much ground. Such a 
proceeding may indeed possess the advantage that if the author be a 
strict paleontologist his readers know that, by whatever names he 
alludes to species, the same form receives the same name in different 
districts. This is, of course, not the case with different observers, and 
hence much of the difficulty of geological correlation results. Unfor- 
tunately, even this advantage is thrown away in the present instance. 
The weakest part of the whole work is the palzontology, not because of 
any want of ability on the part of those responsible for it, but because 
they cannot bring themselves to appreciate the needs of modern work. 
At the same time, the wisdom of expecting two or three men to grapple 
with all the present intricacies of palzontology, until separate mono- 
graphs placing the subject in available form have been prepared, may 
well be doubted. In consequence of this policy the result is, as the 
Director-General says in a somewhat apologetic preface, ‘‘ A general 
memoir which is intended to present a broad but detailed picture.” 
We have no fault to find with this intention ; but the detail should be 
accurate. 

The scope of the volume is from the zone of Ammonites jurensis to 
the Cornbrash. The zone of A. jurensis was treated in the companion 
volume of the Lias. It is here included to form, with the A. opalinus- 
zone, a division, ‘* Midford Sand,” which is parted between the Lias 
and the Inferior Oolite—the term Midford Sand being qualified by 
the words ‘ Yeovil” or ‘‘ Cotteswold,” according to locality, a con- 
cession which will be understood by those acquainted with the strata 
and with recent literature. Besides the zone of A. opalinus, only three 
other zones are admitted in the Inferior Oolite. The labour of further 
stbdivision has been shirked, under the plea that other zones are only 
local—a curious plea, when some of those not admitted were traced 
across Europe thirty and forty years ago. 

The whole of what is called ‘Great Oolite Series” —from Fuller's 
Earth to the Cornbrash—is divided into two zones, of which the 
Cornbrash takes one, that of Ammonites macrocephalus. Something seems 
to require explanation here. A. macrocephalus has usually been 
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regarded as indicating the zone above the Cornbrash. The author 
puts it (in the Appendix) as a fossil which ranges above the Corn- 
brash; and this admission seems to call in question the wisdom of 
the division adopted—a division not accepted by Continental authors. 
At the same time, it excites a doubt whether A. macrocephalus belongs 
to the Cornbrash, or whether the Cornbrash may not be only a litho- 
logical series of different palzontological age in different districts. 
We are inclined to ask, “*‘ What is Cornbrash ?”, well aware that every 


geological student preparing for his first examination would think 
himself able to instruct us. 


In the ‘‘ Great Oolite Series’ we are introduced to a new term, 
‘‘ Fullonian,” an impossible word from fullonius, which we hope will 
not be adopted. Only one Ammonite zone comprises the ‘ Fullonian,” 
and the greater part of the Bathonian. This is an extraordinary 
inversion of the value of terms, and it shows where work is required 
in this country. It also forcibly illustrates the lithological tendencies 
of the author. He can appreciate and recognise subdivisions where 
they are based on lithological characters, because these are so striking 
and catch the eye so readily that it would be impossible for anyone 
to overlook them. When, however, it comes to the more difficult 
task of looking beneath the surface, and understanding divisions made 
upon palzontological grounds, the author shows himself unable to 
perform it. Although the volume does not profess ‘to enter into 
minute particulars [which] belong to the domain of the specialist in 
some restricted field of paleontological research,” yet it does enter 
into such particulars where lithology is concerned. ‘Thus, as litholo- 
gist, the author is able to recognise eleven subdivisions of the Inferior 
Oolite ; as palzontologist he can only see four. In our opinion, the 
volume marks the specialisation of the lithologist, and though we do 
not find fault with it on that account, for that is where its value lies 
as a scientific work, yet we take exception to the unequal treatment 
accorded to palzontology. 


Perhaps the incorrectness of the paleontology is best exemplified 
in the woodcuts which illustrate the work. We confess to a difficulty 
in understanding why the woodcuts are given, because if the general 
geologist can identify his specimens therefrom he possesses skill 
denied to any specialist. Even if he do succeed he is no better off, 
for he will be wofully misled as to names. Why, when the original 
types were figured in British works, and when many of them are 
accessible in the British Museum, the woodcuts of what purport 
to be the same species should have been prepared from foreign 
figures, we are unable to understand. The result is certainly disastrous. 
Page 46 shows woodcuts of Ammonites sowerbyi, A. murchisona, and A. 
humphriesianus, all after d’Orbigny, whereas these fossils were named 
and figured by Sowerby. But d’Orbigny’s A. sowerbyi disagrees in 
many respects with the type. His A. murchisone is not admitted 
to be that species at all, and his A. humphriesianus was named as a 
different species forty years ago by Oppel. Again, p. 48 shows a wood- 
cut of A. parkinsoni after d’Orbigny, where a copy of Sowerby’s type- 
figure might just as well have been given, and it would have saved 
the author the mistake of depicting as A. parkinsoni what has been 
separated by another name for some years. Worse, however, remains 
than this. Among the ‘“‘ Cornbrash fossils” shown in page 432, 
fig. 119 gives Ammonites discus, after d’Orbigny. This is another of 
Sowerby’s species and the type is from the Cornbrash ; but d’Orbigny 
figured as his fossil an Inferior Oolite shell. With unfortunate 

L 
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temerity the author has taken upon himself to say that the Inferior 
Oolite species figured by d’Orbigny under a wrong identification is a 
Cornbrash fossil, and he has called it ‘* Ammonites discus, Sowerby.” A 
comparison of the suture lines shown by d’Orbigny and indicated by 
Sowerby ought to have put him on his guard. We fear, however, 
that such little details as suture lines do not accord with “ individual 
views about species ’’—a phrase we find more than once in this work. 


In the catalogue of fossils given in the appendix paleontological 
inaccuracy also reveals itself. It is not, however, by any means so 
conspicuous as was the case in the Liassic volume, and this, we take 
it, results from detailed work on Lower Oolitic species having been 
done by specialists in various recent publicaticns. Thus the greatest 
and therefore most suspicious zonal ranges to be found in the tables 
are shown among the Lamellibranchiata, with which no British 
specialist has yet engaged himself, and we confidently expect that 
when one does these zonal ranges will be very much restricted. Out- 
side the Lamellibranchiata very few species are given with wide 
zonal range—a marked contrast to the Liassic volume, while the 
majority are recorded from a single zone. A few exceptions occur, 
noticeably among the Brachiopoda. Thus Rhynchonella concinna and 
R. obsoleta, Waldheimia anglica, and W. bullata are given wide ranges. 
We venture to say that those who are making a study of Jurassic 
Brachiopoda—a by no means small band of naturalists in the West 
of England—will be unable to endorse these “finds” of the author. 
Nor will they wish to take from the Survey the credit of recording 
Rhynchonella ringens in the Parkinsoni-zone. We can understand some 
of the other zonal records by ascribing them to “individual views 
about species,” but we confess to being entirely at a loss to know 
what Riynchonella of the Parkinsoni-zone can have been mistaken for 
R. ringens, a species so remarkably distinctive in every way. 

The stratigraphical work is also not free from error. Thus, in 
the section of Leckhampton Hill (p. 124), a considerable series of 
sandy beds, which should be between the Gryphite and lower Trigonia 
grits, are not shown at all. On page 110 something seems to have gone 
amiss with the zonal arrangement; for, while in the early part of the 
volume (p. 45) ‘“‘ the zone of Humphriesianus” is placed in the “ upper 
division,” here it is put to overlap a portion of the “lower division.” 
Then the upper 7rigonia grit is left out of account for zonal purposes 
altogether. The recognition of the zone of A. humphriesianus at all in 
the Cotteswolds may be regarded as an error founded on mis- 
conceptions of Wright and Witchell, and in making a quotation to 
support it (p. 111) about there being “ no break of a marked character 
between the upper 7 rigonia-grit and the Gryphite grit,” the author has 


done a little special pleading: the context insisted on there being a 
chronological break. 


Although we have thus pointed out some of the pitfalls which 
have entrapped him, we hasten to place on record our conviction 
that, considering the immensity of the task upon which he has been 
engaged, the author has produced a work of great value to all those 
who may be studying the Lower Oolitic rocks. Asa record of what 
has been done among these strata, accompanied by many new and 
important contributions from the author himself, as a guide to the 
localities and the rocks which they exhibit, and as a starting point for 
all new work, the volume is one of great interest. Our thanks are 
due to Mr. H. B. Woodward for the amount of information which he 
has rendered so readily accessible to the student. 
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Fossit PLanTs. 


CATALOGUE OF THE Mesozoic PLANTS IN THE DEPARTMENT OF GEOLOGY, 
British Museum (Natura History). The Wealden Flora. Part I.—Thallo- 
phyta—Pteridophyta. By A. C. Seward, M.A., F.G.S. Pp. xl., 179, with 17 
woodcuts in the text. Plates i-xi. London, 1894. Printed by order of the 
Trustees. 


Tuis, like some other British Museum Catalogues, is not a mere list 
but a detailed description of the specimens, with numerous critical 
remarks on their systematic position, and a discussion of the present 
state of our knowledge of individual groups. In an introduction of 
some five-and-twenty pages, the author summarises the results of 
previous work on the Wealden flora, and gives an account of records 
of fossil plants from other countries, but of presumably the same or 
similar age. Some recent collections of Mr. P. Rufford from the 
neighbourhood of Hastings have supplied much of the material for 
the present volume, but reference is also made to the collections of 
Mantell, Dawson, and Beckles. Three genera and twelve new species 
are instituted. 

While commending the thoroughness of the work, and the care 
with which facts previously known are considered in the light of fresh 
knowledge, we would at the same time draw attention to one or two 
points affecting mainly the principle of the book or its arrangement. 
Thus, while it is of the utmost importance to quote synonymy, it is 
well also to avoid such a waste of space as is entailed by the chrono- 
logical arrangement which has been adopted. For instance, under 
Weichselia Manielli, we have an account of the annual variation in the 
naming, from 1825 to 1890, occupying nearly two pages (pp. 114-16), 
in which one synonym, Lonchopteris Mantelli, occurs fourteen times. 
Surely it would have been better to lump all the references to 
this name in one paragraph. Similarly, on p. 27, under Equisetites 
Burchardti, this name occurs a dozen tines. And why are we made 
to seek in the obscurity of the text for references to the plates ? 

The description of individual specimens is, we think, sometimes 
carried to an excess. For instance, under the species just mentioned, 
we find entries such as these : 

V. 1070 and V. 1070a. A short piece of stem with three tubers, 
and another piece with four. 

V.1070b. Fragments of stems and several tubers. Two tubers 
shown in contact. 

V. 2818 and V. 2819. Fragment of the same species. 

As each item meansa paragraph, no little space is thus occupied, 
whereas a bare quotation of the register numbers would have served 
the purpose. 

A far more important point, and one affecting a great deal of 
recent palzontological work, is the foundation of species on material, 
the insufficiency of which the botanist shudders to contemplate. To 
give one instance: Equisetites Yokoyame, sp. nov., is founded on some 
tubers and fragments of stems, the tubers differing from a species 
previously described ‘in their smaller size and narrower elliptical 
form.” It is well to note such differences, but to erect a new species 
without the support of other evidence, save locality, is to prejudice the 
undoubted value of the work as a whole. By the description of new 
species from often badly defined fragments of fronds, or other vegetative 
organs, specific names are reduced to marks of identification of 
individual specimens, and a comparison of facts in recent and fossil 
botany is rendered extremely laborious or practically impossible. 
L2 
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METEOROLOGY IN MARYLAND. 


THE CLIMATOLOGY AND PuHysICAL FEATURES OF MARYLAND. First Biennial Report 
of the Maryland State Weather Service. Director, William Bullock Clark. 
8vo. Pp. 140, 5 folding maps. Baltimore, 1893. 


In our February number (vol. iv., p. 146) we reviewed an Outline of 
the Geology and Physical Features of Maryland, which, it will be 
remembered, contained much information as to the climate of the 
State. In the present Report the various meteorological data are 
given in much more detail, with careful analyses of the weather in 
different parts of the State during the years 1892 and 1893, and with 
tables showing the daily rainfall at 27 stations. The agricultural 
and practical value of this portion is greatly enhanced by a detailed 
account of the state of the various crops as dependent on the changing 
weather during the period in question. The general interest of the 
work, however, lies in the relations which it establishes between the 
leading features of the climate and the topography, and therefore also 
the geology, of the State. There is naturally a great difference between 
the western part of the State, or Appalachian region, and the lower lying 
Piedmont Plateauand Coastal Plain(seeour previousreview). Thusthe 
average annual temperature of the extreme western region is 50° Fahr., 
that of the eastern border 58°, while even more pronounced variations 
are seen when the comparison is made by seasons. Similarly 
the average yearly rainfall of western Maryland is about 38°5 inches, 
while that of the remainder of the State is nearly 44 inches. A more 
detailed comparison brings out still more interesting facts. The lie 
of the isotherms, for instance, both annual and seasonal, is directly 
traceable to the configuration of the country. Variations of rainfall 
too- can, as a rule, be explained by similar reasons. ‘ Thus the 
broad Frederick Valley, lying as it does on the eastern flank of the 
Blue Ridge, receives an abundant rainfall from the moist south- 
easterly winds.” At the same time there are many striking local 
variations in precipitation that have not yet received their explana- 
tion, and Professor Clark believes that they cannot be due to 
topographic differences. 

Of the value of this work, which has only been in progress since 
May, 1891, we cannot speak too highly, and we are the more inclined 
to give good words since so much of the labour is voluntary. It is 
not merely to the Maryland farmers that these reports will prove of 
service: their educational value for schools, as showing in a compre- 
hensible manner so many natural sequences of cause and effect, is 
not to be exaggerated; while we have no doubt that their useful- 
ness to foreign meteorologists as records of fact will fully rival the 
services they will render to the State itself by attracting immigrants 
to a country so highly favoured of the clerk of the weather. 


ConGrEs GéoLoGciguE INTERNATIONAL. Compte Rendu de la 5me Session, 
Washington, 1891. 8vo. Pp. x., 530, maps and illustrations. Washington: 
Imprimerie du Gouvernement, 1893. 


Tus ponderous volume of the proceedings of the fifth Geological 
Congress, held at Washington in 1891, reached England on the 23rd 
June. It contains reports of the various discussions on Pleistocene 
and other strata, the colouring of geological maps, the international 
bibliography of geology (which is in the press, and will be distributed 
by the author, M. de Margerie, as soon as ready), and a full report of 
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the excursions made by the Congress, dealing somewhat extensively 
with the geology of the western United States. The excursions, three 
in number, comprised the following : (a) The neighbourhood of Wash- 
ington ; (b) the Rocky Mountains; (c) Lake Superior, and the reports 
occupy some 330 pages. Maps, sections, and illustrations are given 
in quantity, as well as a sketch of the literature of each district, and 
the volume thus possesses the usual permanent value of these reports. 
It is a pity, however, that so long a time has lapsed before 
publication. 


The Journal of Marine Zoology and Microscopy (May, 1894) con- 
tinues to grow apace both in size and interest. This new number 
contains papers on ‘‘ Sexual Colouring in the Cuckoo Wrasse,” “* The 
Significance of Dual Opercula in Serpulids,” ‘“* Abnormal Muscular 
Bands in Salpa,” as well as descriptions of the beautiful microscopical 
preparations sent out to the subscribers. The slides sent out this time 
contain the Phyllosome stage of Scyllarus, and four sections illustrative 
of the structure of the Anemones. That the Jersey Biological Station 
is progressing is only what we should expect, the situation being 
especially advantageous for the collection of marine objects. That 
it has many friends is evident by the ready response that has been 
made to a request for donations to the Library. We heartily wish 
Messrs. Sinel and Hornell the success they deserve. 


Mr. G. S. Perrin sends us a reprint of a paper on Australian 
Timbers, read before the Royal Victorian Institute of Architects. The 
species of Eucalyptus supply the greater number of the useful woods, 
one of the commonest and best being the Blue Gum (E. globulus). The 
Hum or Macquarie Harbour Pine (Dacrydium Franklinit) is said to 
take precedence of all Tasmanian timber for lasting qualities, beauty, 
and easiness of working, while Western Australia has a large source 
of wealth in her immense jawah forests (Eucalyptus marginata). The 
author lays stress on the great importance of a rational conservation 
of forests, suggesting that when the reckless waste in America has 
caused a serious shortening of the timber export from that country, 
Australia will be looked to to supply the deficiency. 


Tue Jura of extra-European countries is receiving attention. The 
Zeitschrift der Deutschen Geologischen Gesellschaft, Bd. xlvi., Heft. 1, con- 
tains a paper by Dr. K. Futterer on the Jura of East Africa, 
with six plates chiefly devoted to the illustration of Ammonites. The 
fossils obtained from Mombassa, Tanga, etc., are considered to indi- 
cate beds of Callovian, Oxfordian, Kimeridgian and Tithonian age. 


Mr. J. T. CunninGHAm has two interesting papers in the last 
number of the journal of the Marine Biological Association. The 
first, on ‘‘ The Life History of the Pilchard,” traces the development 
of this fish from the egg until nine days old, when the observations 
were stopped by the death of all the specimens. The second paper 
deals with the ovaries of fishes, and refers to those of the plaice, dab, 
flounder, sole, turbot, and brill. 


From Mr. David Nutt we have received Schréter’s ‘‘ Coloured 
Vade-mecum to the Alpine Flora,” fourth edition, price 7s. This is 
a handy guide to alpine flowers, and will be of considerable service 
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to tourists in enabling them to identify their specimens. The serious 
student will not, of course, forget his Gremli, so indispensable to 
minuter study. 


MM. J. B. Batturére et Firs, 19 Rue Hautefeuille, Paris, write 
to tell us that they have nearly ready for publication a Bibliography 
of French Flora, containing the titles of nearly one thousand books 
and pamphlets dealing with the subject. These are classified accord- 
ing to geographical regions. The publishers will send it free to any- 
one writing for it. 


THE Nuovo Giornale Botanico Italiano commences a new series with the 
present year. The original publication, which dates from 1869, was 
edited till 1872 by Beccari, but for the last two-and-twenty years has 
appeared under the direction of Professor T. Carnel. Henceforth it 
becomes the special organ of the Italian Botanical Society, and will 
contain those papers which are too large for publication in the 
Society’s Bulletin. This is indicated by the addition to the title, 
*‘ Nuova Serie,” ‘‘ Memorie della Societa botanica italiana.” 


Unper the title of “The Land of Viti,” Mr. J. P. Thomson’s 
paper on the Fiji Islands, read before the Adelaide Meeting of the 
Australian Association for the Advancement of Science (September, 
1893), has been printed in the Scottish Geographical Magazine for 
March. Mr. Thomson deals with the various geographical divisions 
of the group, the coral reefs, geology, products, fauna, flora, natives, 
and climate. The paper is long and interesting. 


WE have received from Messrs. Williams and Norgate the issue of 
their foreign book circular for June, 1894, being no. 59 of their Scien- 
tific Series. It contains a classified list of recent foreign scientific 
publications, with the net cash price for which they can supply each 
book. Purchasers of scientific books will find it very convenient. 


TueE July number of the Scottish Geographical Magazine contains articles 
and news of considerable interest and value. Dr. Otto Pettersson 
continues the account of recent Swedish hydrographical research in 
the Baltic and North Seas. In the last number of NaruraL SCIENCE, 
vol. v., pp. 5-7, we gave an account of the first part of Dr. Pettersson’s 
review. This new part contains much detailed information, and is 
illustrated by many valuable charts of the degrees of salinity, the 
direction of currents, the contours of the sea-bottom, etc., of the areas 
investigated. Mr. E. Delmar Morgan writes of the mountain systems 
of Central Asia, and a useful coloured map is annexed. Mr. D. R. 
Urquhart continues his interesting notes upon the Bolivian 
Altiplanicie. 





OBITUARY. 


BRIAN HOUGHTON HODGSON. 


Born 1800. Diep May 23, 1894. 


ORE than a third of a century has passed away and a new 
generation has arisen since the last contribution to Natural 
History from Brian Hodgson’s pen was originally published, and it is 
more than half a century since he ceased to take an active part, as an 
official, in the work of the Indian Government. To appreciate the 
services that he rendered to Natural Science in the first half of the 
present century, it is necessary to recall the change, both in our 
knowledge of India and in our means of communication with it, that 
has taken place in the interval. One instance will suffice. At the 
time when Mr. Hodgson investigated the religions and languages, 
and described the mammals and birds of Nepal, so little was known 
of the Himalayas that their peaks, which exceed by many thousands 
of feet all other mountains on the earth, were supposed to be inferior 
in elevation to those of the Andes. 

A few words will be sufficient for a sketch of Mr. Hodgson’s 
career. He was the son of a banker, and was born at Macclesfield; 
he entered Haileybury in 1816, and landed in Calcutta to join the 
Indian Civil Service in 1818. In 1820 he was appointed secretary to 
the Resident at Katmandu, in Nepal; he became Resident in 1831, 
and occupied the post till 1843, when he was replaced by an even 
better known Indian official, afterwards Sir Henry Lawrence. Mr. 
Hodgson resigned the Indian service, and for a time returned to 
Europe, but in 1845 he took up his residence at Darjiling, a hill station 
that had only been occupied for about five years, and he remained 
there, partly engaged in studying the birds and mammals, but chiefly 
occupied with linguistic enquiries, until he finally left India in 1858. 
After his return to England he entirely relinquished the scientific 
pursuits on which his widespread reputation was founded. 

There is no richer mammal and bird fauna in the world than 
that of the Eastern Himalayas, and if, when Mr. Hodgson arrived in 
Nepal, he entered on a zoological Eldorado, he made superb use of 
the opportunities he enjoyed. For many years the Asiatic Researches 
and the Journal of the Asiatic Society were filled with descriptions of 
new birds and new mammals from his fertile pen, and many of his 
communications appeared in the Proceedings of the Zoological Society 
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and in other periodicals. His papers, as a rule, were far from being 
mere descriptions of new forms; they contained numerous notes on 
anatomy, affinities, and habits. He published no large work, 
although for many years he proposed to bring out an account of the 
Nepalese bird and mammal fauna, with coloured illustrations. A 
large number of coloured drawings that had been prepared for this 
work by native artists under his direction were presented by 
Mr. Hodgson, together with the types described by him and the bulk 
of his collections, to the British Museum. In addition to these, he 
presented numerous specimens to the Museums of Calcutta, Paris, 
Leyden, Edinburgh, Dublin, etc. As a collector, indeed, he was at 
the time unrivalled. In the “ List of the Specimens of Mammalia in 
the Collection of the British Museum,” published in 1843, Mr. 
Hodgson’s name is attached, in the “Index of Donations,” to a 
larger number of references than any other donor’s, and at this time 
only his first contribution to the national collection had been 
received. Subsequently, two separate catalogues of his presented 
collections were published, one in 1846, and the other in 1863. 

A better idea of Mr. Hodgson’s energy than any that can be 
derived from lists of specimens or even from a perusal of his papers 
is afforded by the drawings presented by him to the British Museum, 
or, still better, by the original copies that have found an appropriate 
resting-place in the Library of the Zoological Society of London. 
These drawings represent many hundreds of mammals and birds, 
and fill several large folio volumes, the same species being sometimes 
drawn three or four times. Each sheet, besides the figure of the 
whole animal, generally contains drawings of details of the external and 
internal structure, and the paper is crowded with manuscript notes 
on the localities, habits of life, breeding, nidification, and measure- 
ments. No better example of the care with which Mr. Hodgson col- 
lected facts could be cited than his paper ‘‘On Various Genera of 
Ruminants,” published in 1847 (J.A.S.B., xvi., p. 685). In some 
respects he was in advance of the science of the day. He was fully 
alive to the importance of geographical distribution, and was the first 
to attempt a demarcation of the zones of life, resulting from differ- 
ences of elevation, in the Himalayas. Unfortunately, his collections, 
when incorporated with those of the British and other Museums, 
were indiscriminately labelled Nepal, whether they came from that 
country, from Sikhim, or from the plains of India. Serious confu- 
sion has resulted from this mistake and from others of a similar kind. 

Mr. Hodgson’s researches in Natural History were by no means 
his only claim to recognition. He was even better known for his 
enquiries into the languages, literature, and religion of Nepal than for 
his study of the fauna. He has been regarded as almost the dis- 
coverer of Tibetan Buddhism, and he certainly was the first to call 
attention to its literature. During the years that he lived at 
Darjiling, in the dwelling so admirably described in Hooker's 
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Himalayan journals—one of the most beautiful sites to be found, 
even in that magnificent range—by far the greater part of his time 
was devoted to the collection of the unwritten languages spoken 
by the scattered and rapidly disappearing aboriginal tribes of India, 
from the Himalayas to Ceylon. Nor were his diplomatic services 
small; among them it may be remembered that he was the first to 
advocate. the enrolment of Ghurka sepoys, and to appreciate the 
merits of one of the most gallant races of Asia. 

Owing to the interest excited in Paris, then a great centre of 
Oriental studies, by his researches in ethnology and literature, Mr. 
Hodgson became, as long since as 1838, a corresponding member of 
the Institute, and received the Cross of the Legion of Honour and 
a special medal struck by the French Asiatic Society. In England 
the recognition of his services to science was tardy and incomplete. 
He became a fellow of the Royal Society in 1877, and when he was 
in his ninetieth year the University of Oxford conferred honour on 
itself by investing him with the degree of D.C.L. It is to be 
regretted that no place has been found for him in the long roll of 
honours conferred by her Majesty for services in India. 


CARL JOSEPH HYRTL. 
Born 1811. Diep Jury 17, 1894. 


MONG others who have passed away recently is Cart JosEPH 
Hyrt., the anatomist, of Vienna. Dr. Hyrtl was almost as 
famous a teacher as an investigator. He aroused an extraordinary 
enthusiasm in his students, his classes being attended not merely 
by those qualifying for medical work, but by those already advanced 
in years and eminent in their profession. He was also celebrated 
for his anatomical preparations, which, scattered in all directions, 
bear eloquent testimony to his energy and powers. Dr. Hyrtl had 
a remarkable knowledge of languages, speaking Greek and Latin 
as well as several modern languages. He died at Perchtoldsdorf, 
near Vienna, where he had retired when the affliction of blindness 
closed his earthly labours. He is best known to the public by his 
‘*Anatomy of Man,” and “ Topographical Anatomy.” His other 
works dealt with the anatomy of mammals, reptilia, and fishes. 





FERDINAND Heng, the founder of the Ornithological Museum 
which bears his name, died on 28 March at Halberstadt ; Lucien 
Francois LETHIERRY, the well-known student of Hemiptera, died at 
Lille on April 4, at the age of 64; Epwarp Norton, the ento- 
mologist and specialist on Hymenoptera, on April 8, at Farmington, 
Conn., U.S.A., at the age of 70 years; Dr. F. Quiroca y Ropriguez, 
Professor of Crystallography at the University of Madrid, on June 3. 
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Dr. Quiroga also contributed to our knowledge of the geology of the 
interior of Africa. 


Cart TuHeopor Likgse, the geologist and ornithologist of 
Thuringia, passed away at Gera on June 5; and Epovarp LerFévre, 
the Secretary of the Société Entomologique de France, and a well- 
known Coleopterist, died at Paris on June 18, aged 55 years. 














NEWS OF UNIVERSITIES. MUSEUMS, AND 
SOCIETIES. 


Dr. J. WALTHER has been appointed Professor of Geology and Palzontology 
at the University of Jena; Dr. A. Tenne, Professor of Mineralogy at the University 
of Berlin; Dr. F. Altmann, Professor of Botany at the University of Freiburg i.B. ; 
Dr. A. Kénig, Professor of Zoology at the University of Bonn; and Dr. R. 
Scharizer, Professor of Mineralogy at the University of Czernowitz. 


Mr. P. CHALMERS MITCHELL, M.A., F.Z.S., lecturer in Biology at the Charing 
Cross Hospital Medical School, has been appointed lecturer in Biology at the 
London Hospital Medical College. 


Mr. R. LypexkkeEr, F.R.S., is again in the Argentine Republic. He is engaged 
on the further study of the palzontological riches of the La Plata Museum. 


Dr. C. J. ForsyTH Major, accompanied by Mr. A. Robert, starts for Mada- 
gascar at the end of this month under the auspices of the Royal Society. Dr. Major 
will endeavour to complete our knowledge of the extinct animals that have inhabited 
the island, and his special qualifications, both as a zoologist and an explorer, allow 
us to hope for considerable and valuable results. Dr. Major is a Scotsman, and was 
born in Glasgow ; as now he belongs to every country, we hope he will have little 
trouble with any of the powers that be. 


Mr. F. W. W. Howe ct proposes to make a third exploration of Iceland. 
The district to receive attention is the Northern Glacial district of the Vatna Jékull. 
The funds necessary Mr. Howell proposes to raise by promising a lecture on his 
return to any society or institution for a fee of five guineas. 


Our statement that Dr. R. Semon had left the Anatomical Institute at Jena was 
gleaned from an erroneous source; although Drs. Braus and Driiner have become 
assistants at that establishment, it will not lose the valued services of Professor 
Semon. 


Tue following eminent botanists have promised to attend the meeting of the 
British Association :—Dr. Strassburger, Dr. Zacharias, Dr. Errera, Dr. Pfeffer, and 
Mr. Douglas H. Campbell. 


Mr. Georce Hott, of Liverpool, has given £5,000 to the University College 
of that town, which is to be invested to maintain the pathological and bacteriologi- 
cal laboratories. Professor Boyce, of University College, has been elected by the 
council to fill the newly-created post. 


THE generosity of Ludwig Mond, F.R.S., has placed at the disposal of the 
Royal Institution the freehold of No. 20 Albemarle Street, to be held for the 
purpose of a laboratory, to be named “‘ The Davy-Faraday Research Laboratory of 
the Royal Institution.’’ Mr. Mond further offers to make all necessary structural 
alterations and to equip the laboratory with apparatus, appliances, etc. 
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A GOVERNMENT Museum for Natural History and Ethnology has been 
established at Para, in North Brazil, and Dr. Emil A. Goldi has been appointed its 
first Director. 


Tue Library and Reading-Room of the Linnean Society will be closed during 
the month of August for cleaning. 


THE Zoological Society of Dublin have received, on deposit from Mr. Cross, of 
Liverpool, an Orang Utang. The attendance at the Gardens during the month of 
May reached 11,000. 


THE Deutsche Fischerei-Verein offers a prize of 1,000 marks for a paper embodying 
the best researches on the pathological and anatomical influence exerted on fish 
by the presence of the following substances in the waters that they inhabit :—(r) 
Free acids, (2) free bases, especially lime, ammonia, and soda, including the 
soluble carbonates of potash and soda, (3) free bleaching gases (chlorine and 
sulphurous acid). The determination of pathological characters accompanying the 
death of fish from asphyxia is also desired. As appropriate subjects the 
Salmonidze and Cyprinide are suggested. Papers, which may be in German, 
French, or English, must be sent in by 1st November, 1896, to Professor Dr. 
Weigelt, Zimmerstrasse go/91, Berlin, S.W., and from him further details may be 
obtained. 


AT its meeting in Munich, the German Zoological Society drew up the final 
programme for the great systematic work to which we have alluded (NATURAL 
SCIENCE, Nov., 1893, p. 383). The work, which will be published by G. Fischer, 
of Jena, is to be entitled ‘‘ Das Tierreich. Eine Zusammenstellung und Kennzeich- 
nung der rezenten Tierformen.”” Though excluding animals properly described as 
fossil, the work will take cognisance of such forms as have become extinct during 
historic times. Each species will be accompanied by a diagnosis, as brief and clear 
as possible. We are glad to find it recognised that such a work can only attempt 
to be a synopsis of actually published knowledge, and that no corrections or new 
descriptions can be admitted. The direction of this gigantic task is entrusted to 
Professor F. E. Schulze, of Berlin, who will be assisted by a committee of seven 
and a number of sub-editors. 


THE Geological Society of London has raised its Composition Fee. We give the 
new bye-law which was passed at a special general meeting held on June 20, 1894. 
‘‘A fellow may at any time compound for future annual contributions, that of the 
current year inclusive, by payment of thirty-five pounds, or if elected before the 
1st November, 1894, by a payment of thirty-one pounds ten shillings, or if elected 
before the rst November, 1877, by a payment of twenty-one pounds. If he has 
already paid the contribution for the current year, or any part of it, such payment 
shall be reckoned as forming a portion of the composition.” 


THE Geologists’ Association of London holds its long excursion this year in 
Shropshire. The programme, which is elaborate and lengthy, speaks well for the 
energy of the leaders and the excursion secretary, Mr. Thomas Leighton. Members 
will have an opportunity of inspecting in the field the whole sequence of rocks below 
the Bunter Sandstone, and that under the leadership of such men as Lapworth, 
Watts, Blake, Callaway, and La Touche. The excursion lasts from July 28 till 
August 4. The headquarters will be Shrewsbury. 


WE learn from Science Gossip that a Geologists’ Association has been formed at 
Bristol, which holds meetings and makes excursions on Sundays. The honorary 
secretary is Mr. Frederick Ellis, 22 Senier Street, Bristol. 
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Tue Hundred-and-tenth Meeting of the Yorkshire Naturalists’ Union was held 
at Knaresborough, on Saturday, July 14, 1894, for the investigation of the Nidd 
Valley from Nidd Viaduct to Goldsborough Mill. 


THE meeting of the French Association for the Advancement of Science will 
take place at Caen, from the oth to the 15th August; the Geological Society of 
France will hold their extraordinary meeting at Lyons from the 19th to the 26th 
August; and the Botanical Societies of France and Switzerland at Geneva and the 
Valais from the 5th to the 14th August. 


THE meeting of the Museums’ Association at Dublin called out some interesting 
papers. Mr. H. B. White of the Dublin Museum described certain of the fittings 
and appliances there used. Mr. W. E. Hoyle, of the Manchester Museum, des- 
cribed some beautifully arranged cases, illustrative of the structure of the 
Foraminifera and the classification of the Pelecypoda; the latter explain the two 
different systems of arrangement according to shell-teeth and gill-structure. Messrs. 
Hoyle and Bolton explained an elaborate system of cataloguing fossils on a modifi- 
cation of Dewey's decimal method. Mr. G. H. Carpenter showed some attractive 
cases that he has arranged in the Dublin Museum to illustrate the chief features in 
the struggle for life, evolution, and geographical distribution of animals. Mr. 
H. O. Forbes, of Liverpool, advocated the centralisation of type-specimens in metro- 
politan museums, a suggestion that gave rise to a lively discussion. Mr. F. A. 
Bather, of the British Museum, had a great quantity of useful information, collected 
from museums in different distant parts of the world, which he endeavoured to im- 
part to his colleagues. Professor T. Johnson, of Dublin, upheld the value of a 
Botanical Museum, especially in its relation to agriculture. 


THE Missouri Geological Survey has been in trouble, and we regret to learn 
that Mr. Arthur Winslow has been forced by circumstances to retire from its 
directorship. In his successor, however, Dr.C. R. Keyes, who has lately done much 
good work on the Iowa Survey, the State secures a skilled observer already well 
acquainted with the geology of Missouri. 


THOsE interested in the United States Geological Survey will find an apprecia- 
tive notice of Major Powell's administration in the May-June number of the Fournal 
of Geology. The writer, Professor T.C. Chamberlin, dwells chiefly on the value of a 
topographic survey inspired by a feeling for the genesis of physiographic features. 


Tue “ Societa Geologica Italiana,” which was started in 1881 at Rome, now 
numbers 223 members. In the last number of its Bolletino (anno xii., fas. 4) will be 
found a series of papers dealing with the geology of Piedmont, more especially 
with the fossil Foraminifera, Coniferz, etc., and a geological bibliography of some 
1,100 entries. 


Tue “ Society for the Study of the Amur Regions” has now become the nucleus 
of a new branch of the Russian Geographical Society. It will have its head- 
quarters at Khaborovsk, and be known as ‘‘ The Amur Branch." A yearly subsidy 
of 2,000 roubles will be given by the Government. 


Tue “ Recent Territorial Arrangements in Africa” is the title of a short paper 
by Mr. Ravenstein in the Geographical Fournal for July. In it are given two maps, 
one of the Congo State, and another of the Somali-land area, to illustrate the 
present arrangements come to by the eagles over the carcass of Africa. 
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In his anniversary address delivered to the Royal Geographical Society, Mr. 
Clements R. Markham referred to the new catalogue of the library of the Society, 
which will be in the hands of fellows some time this year. This catalogue has now 
been arranged in one alphabetical order, and there will be two appendices, the first 
containing an alphabetical list of all the collections of voyages and travels, with an 
analytical table of contents to each volume; the second appendix containing 
anonymous and periodical literature arranged in geographical order. These 
catalogues have been prepared by Dr. Mill, Mr. Vincent Hawkins, and Dr. Murie. 

A still more useful catalogue is being prepared for the same Society by Dr. 
Mill and Dr. Murie. That is a subject catalogue which is to be at once exhaustive, 
systematic, and exclusively geographical. Such a book as this, if properly carried 
out, will be an invaluable contribution to geography, serving as a guide to workers 
in all parts of the world. But, of course, it involves great labour. The number of 
titles to be indexed Dr. Murie calculates at 110,000, and this will print into some- 
thing like 5,000 pages octavo. It is hoped that this book will be ready in about two 
years, and one might perhaps indulge the hope that Dr. Murie will keep an especial 
eye on bibliographies. 


Dr. R. Ltoyp Prakcer has written in the July number of the Irish Naturalist 
a sketch of the history of the Belfast Naturalists’ Field Club. This is but the 
first of what must be a most interesting series of histories of the Irish Natural 
History Societies, and we shall await the succeeding papers with interest. The 
Belfast Naturalists’ Field Club was the outcome of some courses of lectures on 
Natural Science by Mr., now Professor, Ralph Tate, and was started in 1863. Since 
then it has steadily increased in prosperity and usefulness, and has published many 
interesting and valuable papers in its well-known but somewhat complicated 
‘* Proceedings '’ and ‘* Appendices."" The membership is now just about 500. 


ParT 1. of the fourth volume of the Actes Soc. Sci. Chili has just reached us. 
Mr. Boulenger has a paper on the fresh-water perches of Chili, and Dr. L. Vergara 
Flores one on the cranium of an aboriginal Bolivian. The Society numbers some 
250 members, and publishes in its ‘‘Actes’’ many valuable observations relating to 
Chili. The library seems to be growing rapidly under the care of Dr. Briones. 
Parts 4 and 5 of volume iii., and parts 4 and 5 of volume ii. of the “‘Actes"’ will 
appear shortly, and then these volumes will be complete. 


IN a paper read before the Royal Irish Academy, Mr. R. J. Ussher shows that 
the Golden Eagle still breeds in Western Mayo, Donegal, Galway, and Kerry. The 
White-Tailed Eagle has been observed in Mayo and Kerry. The Pelegrine Falcon 
breeds fairly commonly throughout Ireland, but the common Buzzard is rare. Tree 
Sparrows also breed in co. Dublin, and are increasing in numbers. The Raven is 
everywhere rare, and the Bittern is now never to be seen. 


Dr. C. E. StiriinG, F.R.S., has contributed to Nature (June 21 and 28) an 
account of his remarkable discovery of the remains of Diprotodon and other extinct 
vertebrata at Lake Callabonna, South Australia. 





CORRESPONDENCE. 


SEWAGE OR FILTH-FED “ FisuH." 


BorDERING on our coast, the sea being contaminated by ever-increasing sewage- 
outfalls, efflusive refuse and dirty rivers—too often only open drains artificially 
fouled from source to mouth—may sooner or later cause the extinction of the 
British trout and British migratory salmon by stopping their sojourn and spawning 
in such sewage-spoilt streams. 

It was estimated in 1882 that local sewage and refuse had already so polluted 
and poisoned the rivers of England—reckoned roughly at about 60,000 square miles 
—that then (1882) upwards of one-sixth of these waters were incapable of supporting 
fish-life. 

On the other hand, like some sea birds, many salt- and fresh-water fish frequent 
and are fond of a moderate quantity of, sewage, whose warmth, products, and 
contents also favour local aquatic vegetation. 

Sewage-fed oysters, besides other aquatic and amphibian animals usually eaten 
either absolutely raw or else insufficiently cleaned and cooked, cause avoidable 
parasitic diseases, fatal fevers and poisoning, which details are discussed in my 
1893 treatise on ‘‘ Foul Fish and Filth Fevers,” that the United States Fish 
Commission will shortly publish, and my article on ‘‘ Sewage-Fed Fish ” in Pwhlic 
Health of June, 1894. 

It is imperative that immediately a Royal Commission, a Select Committee, or 
at least a Parliamentary Return should be granted to inquire into and report upon 
remedies to diminish the dangers to health, and the damage to.property, food, and 
sport caused by the augmenting sewage pollution of our inland and coastal waters. 


J. Lawrence-Hamitton, M.R.C.S. 


Sun or Moon? 


Is not Orthagoriscus mola usually considered a sun-fish (vide Ginther 
‘* Study of Fishes,” p. 690) not a ‘‘ moon-fish,” as stated by your reviewer on p. 71 ? 
11 Wellington Road, Brighton. EDWARD CRANE. 
July 7th, 1894. 
(Sun-FisH OR Moon-FisH.—The paper we referred to was ‘Note sur un 
Poisson-Lune (Orthagoriscus mola, L.), de grandes dimensions, capturé sur les cétes 
du Portugal.’ What we know as the moon-fish is Ephippius gigas of the Antilles, 


but there is no reason for supposing that Orthagorisci are called sun-fish in all parts 
of the world.—EpirTor. } 


A THREE-TOED PASSERINE. 


S1r,—I am much indebted to you for pointing out in your Editorial Note on 
my paper (NATURAL SCIENCE, vol. v., p. 10) the interesting fact of the persistence of 
the flexor longus hallucis in three-toed birds. The note contains, however, a slight 
mistake, viz., the statement that there is no three-toed passerine bird. Cholovnis, 
a genus believed to be allied to Suthora, has but three toes. The suppressed toe, 
however, is unfortunately not the hallux, but the fourth toe. For a three-toed 
passerine of the kind you implied, I fear we must wait till an abnormality occurs. 


FRANK FINN. 
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Two CoRRECTIONS. 


WE are indebted to Miss AGNEs Crane and to another correspondent for point- 
ing out that the paper by Dr. Meyer referred to in our last issue (p. 14) is not a new 
publication, but the first part of vol. iv. of the ‘‘Abhandlunge und Berichte des K. 
Zoologischen und Anthropologisch-Ethnographischen Museums zu Dresden.” We 
are indebted to Miss Agnes Crane also for reminding us that the Senior Editor of 
the ‘‘ Country Month by Month ” is not the ‘‘ Son of the Marshes,"” but Mrs. Owen, 
who has herself edited the writings of the ‘* Son of the Marshes."’ ‘ 

DITOR. 





TO CORRESPONDENTS. 


All communications for the Epitor to be addressed to the EDITORIAL 
OFFICES, 5 JOHN STREET, BEDForD Row, Lonpon, W.C. 

All communications for the PUBLISHERS to be addressed to MACMILLAN 
AND Co., 29 Bedford Street, Strand, London, W.C. 

All ADVERTISEMENTS to be forwarded to the sole agents, Joun 
Happvon & Co., Bouverte House, Salisbury Square, Fleet Street, London, E.C. 
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Taxidermy as a Fine Art. 


F any doubt the value of that connection between science and art 
to which we have referred on p. go, then a glance at the fascinating 
Report by Dr. Shufeldt, which we reviewed in our July number 
(pp. 58-60), would convince them of their error, at least so far as 
Taxidermy is concerned. Dr. Shufeldt’s plea is throughout for a 
more artistic rendering of the stuffed and modelled animals and 
groups in our museums; and when we inquire how this desirable 
result is to be attained, we find that it is solely by holding the mirror 
up to Nature herself. That this has not always been done is proved, 
if proof be needed, by several of the illustrations to the Keport ; 
while that it can be done by those with a wide knowledge of nature, 
artistic feeling, and command of technique, is sufficiently evidenced 
by many other of the beautiful plates in the book. Through the 
kindness of Dr. Brown Goode, Assistant Secretary of the Smithsonian 
Institution, we are now enabled to present our readers with a selection 
from these plates, to many of which we alluded in our review. 

The specimen of Octopus vulgaris (Pl. 1.) is a gelatine cast taken 
from a plaster mould, and then faithfully coloured according to nature. 
The mould was made, as is usual in these cases, not from the animal 
itself, but from a carefully prepared model, which in this instance was 
based on a figure by Verany. ‘It is hard,” says Dr. Shufeldt, “to 
realise what a perfect representation one of these finished gelatine casts 
gives of the living animal; and, the cast being perfectly pliable, it still 
further enhances the resemblance to the original.” 

The Skate, Raia erinacea (P|. I1.), is a plaster cast taken from the 
animal, and coloured, the eyes and minor appendages being added 
after the cast is made. Some such process as this is the only one by 
which the large cartilaginous fishes can be reproduced with any 
marked fidelity to nature and fit for a first-class museum. ‘“ Rays,” 
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says Mr. Hornaday, “are the meanest of all subjects that vex the 
soul of a taxidermist. Such abominable animated pancakes, with 
razor edges that taper out to infinite nothingness, were never made 
to be mounted by any process known to mortal man. To mount the 
skin of a vile ray, and make it really perfect and lifelike, is to invite 
infinite shrinkage, rips, tears, warps, defeat, and humiliation at the 
hands of your envious rivals. . . . The best way to mount a ray 
is to make a nice plaster cast of it, paint it, and then bury the 
accursed ray in a compost heap.” 

The Rattlesnake, Crotalus adamanteus(P1. II1.), isan example of the 
beautiful plaster casts of reptiles, made by Mr. Joseph Palmer, which 
are a striking feature at the National Museum at Washington. ‘ With 
tail elevated, and the reptile thrown into natural coils, partly within 
the recess of the spreading roots of a large tree, we have," says Dr. 
Shufeldt, ‘‘an accomplishment in plaster, the equal of which for that 
particular snake I do not believe to be extant.” 

Lizards, owing to the delicacy of their details, are far more 
difficult things to cast. ‘‘ Nevertheless the plaster casts of some of 
the larger lizards leave us nothing to be desired in that art. A truly 
magnificent thing is seen in the plaster cast of Tupinambis. It would 
seem to be perfect in every particular.” (Pi. IV.) 

The figures of the Great Auk both represent the same specimen, 
which is owned by the Museum at Washington (Pl. V.) We again 
quote Dr. Shufeldt. ‘“ A figure of this as first mounted by some ancient 
bungler isshown. No living auk in good health ever stood in that posi- 
tion; but, thanks to what art can sometimes accomplish in these days, 
this outraged bird was not destined for all eternity to stand as a drum- 
major at dress parade. It was determined to have it remounted; an 
operation, owing to the age of the specimen and the lack of knowledge 
as to what condition the skin might be in, that required a full measure 
of judgment. The work of remodelling was accomplished by Mr. 
Wood.” The result is that the extinct fowl ‘“ presents a far more 
respectable appearance, and is certainly posed in a far more natural 
attitude, though judging from Audubon’s plate of it, I believe it still 
to be not a posture this auk was wont to assume. Still it was most 
assuredly the very best that could have been done under the 
circumstances.” 

The head of a Tiger (Pl. VI.) illustrates how well the great diffi- 
culties encountered in representing the mask of a living animal can be 
overcome. On this hear again the words of Dr. Shufeldt: ‘‘ One who 
has not seen the feat performed in one of our larger museums can 
have but little conception of the skill required in handling the facial 
expression and all the structures that enter into the mouth parts. 
The skinning of a tiger’s tongue and preserving it so as to make that 
organ resemble the original as it appeared in the living subject; the 
cleaning of the teeth; the blending of the black part of the lips with 
the delicate pink gums inside ; to make the animal grin and not smile, 
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TupINAMBIS TEGUIXIN. 





From a plaster cast ; reduced. U.S, National Museum. 
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HEAD oF ZEBRA (Equus burchelli). 
U.S. National Museum 











HEAD oF ZEBRA (Equus burchelli). 


U.S. National Museum, 
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MANIKIN FOR A Wacrus. (Partly completed.) 





Mace Wacrus (Odobenus obesus). (Nearly completed.) 
U.S. National Museum. 
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and to lend to the eyes the flash of anger, are all accomplishments 
that demand of the artist his best judgment, knowledge, skill, and, 
what is more, his infinite patience.” Hear also that eminent artist 
in this line, Mr. James Hornaday. ‘ The large Felide are the finest 
subjects for the taxidermist that the whole animal kingdom can 
produce. They offer the finest opportunities for the development 
of muscular anatomy, and the expression of the various higher 
passions.” 

A specimen in which difficulties of a similar nature have been 
admirably coped with is the Burchell’s Zebra, of which the head is 
shown from the side in Plate VII. This is thus described by 
Dr. Shufeldt.—‘‘ The animal has been given an attitude indicative 
of moderate movement, with the evident idea in its mind of making 
an attack or standing at bay, in which he will use his teeth to bite— 
a habit so familiar to us in some cases of vicious horses. The short 
mane is semi-erect, the ears are thrown back, the eye looks the 
owner’s intent, while the quivering and nearly rigid lips drawn apart 
show the glistening upper ‘nippers’ and the crowns of the lower 
ones; the nostrils are somewhat closed by the elevation of the 
superior lip ; finally the entire rendering of the whole animal is most 
perfect in all particulars.” 

The two figures of the Walrus on Plate VIII. are of exceptional 
interest. This animal is now exceedingly rare and on the very verge 
of extinction. Familiar though it has been to us from our earliest 
childhood, yet we have learnt of late that the pictures of it in works 
on zoology and natural history, “even in so good and generally 
correct a work as Brehm, are glaringly false.” Only in the last few 
years have truthful drawings, made from actual observation by Mr. 
H. W. Elliott, been available for the taxidermist to take as his models. 
According to Dr. Shufeldt, the specimen of this colossal mammal 
at the National Museum in Washington ‘was mounted in the 
light of all the improvements and skill modern taxidermy could 
bring to bear upon the undertaking, and the success was complete. 
It constituted, when finished, one of the grandest subjects the 
Smithsonian sent on to the Government exhibit at the Columbian 
Exposition.” All opinions, however, are not so favourable; ‘for 
Dr. W. H. Dall, as already quoted in Naturat Science (vol. iii., 
P- 337), said,—“ A fine walrus might have been more lifelike if the 
taxidermist had had a better guide than Elliott’s caricatures of this 
unfortunate animal, which, in addition to extinction, seems to be 
doomed to posthumous misrepresentation.” The figures, whatever 
may be the accuracy of the specimen, serve to illustrate the mode of 
stuffing by means of a manikin, which, especially in the case of hair- 
less animals, is often covered with clay, which can be worked into 
shape after the skin has been put over it. 

In selecting the plates for this article, we have paid but small 
attention to the many beautiful illustrations of birds. In respect to 
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bird-groups our home museums do not require much teaching, though 
even they have yet to learn that a bird can be mounted in the most 
natural manner on an ordinary museum-perch or stand. It is in 
preparing the other classes of Vertebrata and the Invertebrata that 
American taxidermists take the lead, and it is their excellence in this 
direction that we have endeavoured to set forth as an example. We 
cannot, however, go so far with Dr. Shufeldt as to look forward toa 
time when museums shall display in monster cases, picturesquely 
arranged, the faunas of entire regions or the animal and plant life of 
various geographical areas. Such a method of exhibition leads, almost 
certainly, to hopeless incongruities, and prevents a proper inspection 
of the specimens exhibited. The scene-painter must not interfere 
with the scientist. A museum is a palace of truth before it is a palace 
of art. 

It is particularly interesting to note the enormous development 
of the art of taxidermy in the United States which characterises 
a quite recent period. This is due, in Dr. Shufeldt’s opinion, to 
the stimulating influence that the World’s Columbian Exhibition 
had upon every art and industry, an influence, one may add, that 
extended far beyond the limits of the great republic. It was not, 
however, merely the desire to rival other institutions and countries 
that gave so great an impetus to the art, but the fact that a sufficient 
appropriation of the needful dollars enabled their true strength and 
best work to be put forth by such men as F. W. A. Lucas, Joseph 
and William Palmer, Nelson R. Wood, Henry Denslow, A. H. 
Baldwin, George Marshall, A. Z. Shindler, and J. E. Benedict, who 
form part of the enthusiastic staff at the National Museum of the 
United States of America. 





